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LOISEAU'S APPARATUS FOR THE MANUFACTURE OF ARTIFICIAL FUEL. 



IMPROVED MAStTFACTTJBE OF ARTIFICIAL FUEL. 
The visitor to the coal regions of Pennsylvania, and in- 
deed to all other localities where coalmining operations are 
in active and continual progress, will not fail to remark the 
vast heaps of waste or slack piled in the neighborhood of 
the mines. It is estimated that, on an average, from forty 
to fifty per cent of the entire yield, both of anthracite and 
bituminous coal, is, through the medium of mining, break- 
ing, screening, and handling, reduced to this remarkable 
condition, causing loss to the producer and increasing the 
cost of the staple to the public. 



During several years past, varioug inventions and processes 
haye been devised. for the utilization of this waste product 
through its manufacture into artifi ial fuel, mainly by com- 
bining it with coal tar, pitch, rosin and similar substances. 
The use of resinous cements rendered the fuel unfit for do- 
mestic purposes, on account of its smoke and disagreeable 
odor ; while in employing clay, in connection with these ma- 
terials, the costly machinery, great consumption of fuel for 
heating purposes, and extended handling, placed its expense 
of production too high to rsnder competition with ordinary 
coal successful. Necessarily, therefore, it has been the aim 



of the inventor of the machinery and process we are about 
to describe, to overcome these difficulties ; and aided by a 
long experience in and by a thorough knowledge of the va- 
rious systems of manufacture as practiced in Europe, he 
has produced a combination of devices which is considered 
a material improvement on any plan yet invented. 

Briefly, the composition of the fuel is coal slack and com- 
mon yellow clay free from sand, moistened with milk of 
lime. The manufacture is carried on automatically, the 
crude'materials entering the apparatus at one end and emerg- 
ing finished and ready for shipment at the othei. No labor 
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during the progress of the operation is therefore required, 
nor does the machine, we are informed, need any attention 
except to replenish its supply and remove its completed pro- 
duct. Our engravings give a general view of the apparatus 
as set up in the factory, and also perspective elevations of 
its principal portions in greater detail, The entire length of 
the machine is 218 feet, including two ovens, respectively 
100 and 50 feet long. Referring first to Fig. 2, at A are two 
hoppers placed above stationary cylinders. Within the cy- 
linder on the left is a horizontal shaft carrying six radial 
partitions, which divide the interior of the cylinder into as 
many equal spaces. Into the larger hopper the coal slack 
is shoveled, and this, descending, fills the spaces between 
the partitions in succession, and is emptied out as the shaft 
revolves. The smaller hopper and cylinder are similarly 
constructed, and are used for the supply of clay. The 
spaces between the partitions are less in size than those 
in the coal cylinder, and are so constructed as to discharge 
regularly five per cent of clay, while ninety-five per cent 
of waste is supplied from the larger cylinder. The mix- 
ture takes place in a chute, B, which conducts the dry 
compound under the chain elevator, C. At this point the 
mingled coal and clay is moistened by sprinkling with milk 
of lime, or water to which five per cent of lime has been 
added, the liquid being distributed by the rose nozzle shown 
on the tank, D. The damp compound is now picked up 
by the elevator buckets and carried up to another chute, 
whence it passes to a short cylinder, E, within which are 
revolving spiral blades which force it into the mixer, F. In- 
side the latter are arranged seven upright shafts, each one of 
which carries four toothed arms, crossing each other in all 
directions. By suitable gearing, these shafts are rapidly re- 
volved, working the compound in the mixer into a plastic 
mass. An ingenious device allows of the removal of any or 
all the shafts for repair or replacement without moving the 
frame on which they stand. 

Through apertures in the bottom of the mixer, F, the mass 
next passes to a pug mill, G, in which are spiral wings, ro- 
tating on a vertical shaft and arranged to force the com- 
pound down through an opening at the bottom, the size of 
which is governed by devices, one of which is shown at H. 
Leaving thus in a continuous sheet, the mixture is received 
between two rollers operated by the wheels, at I, which 
rotate in contrary directions. The peripheries of these roll- 
ers are indented with molds, oval in form, so that the mass 
emerges, after pressure, in egg-shaped lumps. It should be 
noticed that this part of the apparatus constitutes the com- 
pressing system, and differs materially in its action from 
other devices, which aim to drive the mass into its smallest 
compass by a sudden and heavy blow, often causing break- 
age of the working parts. Here the water is gradually 
though rapidly squeezed out, leaving the pieces in compact 
and nearly dry condition. 

Under the rollers is one extremity of an endless belt of 
wire cloth (not represented), strengthened along its length 
and at the middle by a wire rope. On the latter are attached 
cast iron balls, which are so arranged as to secure the wire 
rope to the belt, and which run in a continuous gutter placed 
under each portion of the band. The object of the gutter is 
to carry the weight of the belt, ropes, balls, and coal above 
and to support the return portion of the belt below. The 
balls, as they pass over the pulleys, fit into concave receivers 
cut into the peripheries of the same, thus insuring the wire 
cloth from slipping. Upon the band thus arranged, the lumps 
fall, and are carried straight into the first long oven, at the 
further end of which the opposite belt pulley is placed. At 
each end of this oven is a furnace by which it is heated. As 
soon as the lumps reach the end of the upper belt, they are 
thrown off upon an inclined chute, which conducts them to 
a second endless band below, upon which they travel back 
again ; thence they fall in a similar manner to a third, 
fourth, and fifth belts ; so that they pass through the oven 
five times, and, over a distance of five hundred feet, are sub- 
jected to a powerful heat, and finally emerge thoroughly 
dry. 

The extremity of the long oven is represented on the lef i; 
of Fig. 3, and at J the end of the lowest endless band is 
seen. This throws its load into the buckets of the elevator,, 
K, which carries the fuel to a chute from which it passes to 
another endless band, L. Just above the latter is a tank 
in which is placed the waterproofing material, a mixture of 
crude benzine and rosin. The band, L, is forced by balls 
on its sides, acting in grooves, to pass down under this li- 
quid, a quantity of which is drawn, by the faucet shown, in- 
to the shallow reservoir, M ; and partitions are placed along 
the length of the belt to prevent the sudden fall of the pieces 
into the mixture and also to carry them out of it. The ex- 
cess of liquid, which drops from the coal as it emerges from 
the bath, falls through the wire netting to a gutter, N, and 
hence it is collected in a suitable vessel placed below. 

The lumps next fall into the second oven by the spout 
and hopper at 0. Into this receptacle, in order to insure the 
evaporation of the benzine so as to leave a thin varnish of 
rosin over each piece, rendering it thoroughly waterproof, a 
current of hot air is driven by means of the fan blower, P. 
Subject to this powerful blast, the lumps traverse three belts 
in precisely the same manner described as taking place in 
the first oven, and finally drop from the last band into an ad- 
justable chute, and thence pass into a coal car placed ready 
for their reception. 

The advantage of this drying apparatus will be apprecia. 
ted by comparing it with the labor, necessitated by the Euro- 
pean systems, in heaping the large blocks of fuel into perfo- 
rated cars, by hand, dragging the same into the ovens, wait- 
ing for their contents to become almost completely carbon- 
ized, then waiting still longer for both cars and load to be- 



come cool, when even further handling is necessary to pre- 
pare the material for transportation. There is no mixture of 
resinous matter with the fuel, thus avoiding the loss of co- 
hesiveness due to the consumption of the tar, pitch, or as- 
phalt first taking place, which allows the small particles of 
coal to fall through the bars before they have given off their 
full heating power. The waterproofing compound simply 
forms a light varnish over the surface, which protects the 
interior from moisture, and, while rendering the handling of 
the lumps free from the annoyances of dust and dirt, serves 
also as a kindling material. 

At a recent trial of the fuel under one of the boilers, at 
the present Fair of the American Institute, we were afforded 
an opportunity to examine its cohesive quality. The pieces 
were thrown into a furnace where very a ;tive combustion 
was in progress ; and although allowed to remain there for 
a considerable period of time, they did not lose their shape 
or run together. As regards heating power, the inventor 
considers the same to be equal to the best coal. No unpleas- 
ant odor is given off, there is of course no slate, and we are 
assured that clinkering does not take place. The ash, being 
mixed with clay, is heavy ; and Hence, where the fuel is used 
for domestic purposes, does not rise in light clouds, covering 
carpets, furniture, etc., with dust. The oval shape of the 
lumps is designed to insure a free draft through the inter- 
stices. As to cost, the inventor demonstrates that the ma- 
terial can be supplied at about one dollar per tun. 

The machinery and process has been patented in this and 
other countries through the Scientific American Patent Agen- 
cy, by Mr. E. F. Loiseau, of Mauch Chunk, Carbon county, 
Pa., to whom inquiries for further information may be ad- 
dressed. 
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WHAT TO SO IN HAED TIDIES. 

In consequence of the present inactive state of the finan- 
cial world, many persons are deprived of their usual employ- 
ments and know not what to do with themselves, or how to 
occupy their time to advantage. They are also made to suf- 
fer by the constant croakings concerning the lack of money 
and the gloomy prospects ahead, which now so constantly 
form the staple of ordinary conversation. This sort of talk 
is on everybody's lips, spreads like an infection, and tends 
to depress the feelings of even the most buoyant persons. 
But we advise our readers to resist and disperse its influence. 
It is only an incubus, a passing cloud, which must soon 
break away, revealing new prospects for business and enter- 
prise, better than ever before experienced. The country was 
never in a more healthy or prosperous condition than at this 
moment, and the present financial blockade is only of a tem- 
porary nature. The curtailment of work or the suspension 
of industrial establishments cannot long continue ; for money 
holders must employ their capital, which stands idle and un- 
productive when factories and mills cease to work. A 
healthy reaction will soon set in, and in a few weeks the 
hum of industry and the clatter of progress will be heard 
throughout the land. Meanwhile we urge upon every man 
or woman who happens at this juncture to be unemployed, 
to seize the golden opportunity for self improvement of some 
sort, or the working out of something useful at home. To 
young men especially, we say : Do not become loafers and 
topers. Keep away from grog shops and idle companions. 
Go to the libraries and read good books. Supply your minds 
with useful and ennobling subjects of thought. Hunt up 
your arithmetics and refresh your mathematics. Improve 
your penmanship. Learn to draw. Study the history of 
your own and other countries. In short, make effort to keep 
yourself busy about something that is profitable. 

It is in hard times generally that new inventions flourish. 
People have time to study, and are perhaps urged to it by 
necessity. We shall be happy to assist our readers in this 



r espect, and we invite them to write to us by letter in respect 
to their new inventions. The effect of thinking and of study- 
ing out devices will benefit them, even if nothing novel 
should result. 

As suggestions in this direction, we will mention a few of 
the subjects in which special calls for improvements are 
made. In reflecting upon these, the inventor will be likely 
to be led towards other and better things. All the wants of 
mankind are open to the improving touch of genius. 

It will be remembered that the State of New York lately 
offered a reward of one hundred thousand dollars for the 
production of any method superior, in practice and economy, 
to the present mode of towing canal boats by horses and 
mules. The time for competition has expired, and no per- 
son has as yet satisfactorily produced the required inven- 
tion. The reward may or may not be renewed. The fact 
that it has been offered for three successive years shows 
the need of the improvement. 

We lately chronicled the reward offered by the German 
railway companies for a good self-acting car coupling. Many 
lives are annually sacrificed in this and other countries for 
the lack of a really practicable coupling. 

The Society of Arts, London, offered several months ago 
five prizes, each of $250 money and a gold medal, as follows : 
1. For a new and improved system of grate, suitable to ex- 
isting chimneys as generally constructed, which shall, with 
the least amount of coal, answer best for warming and ven- 
tilating a room. 2. For a new and improved system of grate, 
suitable to existing chimneys as generally constructed, which 
shall, with the least amount of coal, best answer for cooking 
food, combined with warming and ventilating the room. 3. 
For the best new and improved system of apparatus which 
shall, by means of gas, most efficiently and economically 
warm and ventilate a room. 4. For the best new and im- 
proved system of apparatus which shall, by means of gas, be 
best adapted for cooking, combined with warming and ven- 
tilating the room. 5. For any new and improved system or 
arrangement, not included in the foregoing, which shall ef- 
ficiently and economically meet domestic requirements. 

Among the simpler articles for which calls are made, the 
following may be mentioned : An improvement for straight - 
ening pins for home use ; a new and cheap folding umbrella ; 
a household water filter ; stove attachments for cooking and 
saving fuel ; cheap and light washing machine ; a combined 
knife scourer and sharpener ; a sweeping machine for floors 
and carpets ; a scrubbing machine for floors ; devices for 
cleaning and washing windows ; flexible pipes for water and 
other purposes, cheaper than rubber or lead ; flexible trans- 
parent membrane, capable of substitution for glass ; folding 
beds and sofas; self-acting device for regulating the warmth 
of apartments ; instrument for exhibiting to the eye the puri- 
ty or impurity of the air in public halls and private apart- 
ments ; electrical alarms and new applications of electricity 
of all kinds ; portable houses ; new and more economical 
methods of building cheap dwellings ; new household appli- 
ances or combinations of every sort ; new methods of adver- 
tising ; improved styles for putting up articles ; new orna- 
mental designs, for furniture, carpets, oil cloths, and goods 
of every description ; new mixtures of medicines ; cements ; 
new alloys ; new chemical combinations. The subjects for 
inventions are almost exhaustless, and in future numbers we 

shall offer further suggestions. 

<•-<•>-•. . 

A GEE AT "LICE" IN ASTRONOMY— THE MILLION 
DOLLAR TELESCOPE PROVIDED E0R. 

We note, with no small degree of gratification, that the 
project of a colossal telescope, which is to be the largest and 
most complete instrument that modern scientific knowledge 
can suggest, or ingenuity devise, is actually in progress of 
elaboration. The scheme of a " million dollar telescope," to 
which we have so frequently referred, and which has en- 
countered such an earnest support among large numbers of 
the readers of our journal, is in fact to be carried out ; though 
whether it will be found necessary to expend the whole of 
this large sum of money is not determined. It is known 
that the cost of the great Washington instrument, which was 
to be $50,000, has not amounted to a sum greater than $30; - 
000 ; and hence there is a possibility that that of the mam- 
moth telescope now contemplated may fall below the large 
aggregate first proposed. 

In a recent address before the California Academy of Sci- 
ences, Professor George Davidson made the following re- 
marks — words which we are sure will find their way to every 
quarter of the civilized world, and engender the liveliest 
pleasure to every lover of science and her advancement : 
" With a telescope of the largest size and most consummate 
workmanship that American skill can devise, properly located 
ten thousand feet above the sea in the clear skies of the 
Sierra Nevada, with every variety of apparatus commen- 
surate therewith ; with masters of observation and ingenuity 
in research ; with ample funds reserved to devise other in- 
struments and methods which those instruments and the 
highest genius must suggest, we hope at no distant day to 
see solved the mighty problems of creation that are yet be- 
yond our grasp. Such an outfit and such provision have 
been the lifelong objects of James Lick ; and after much 
earnest solicitation, I have overcome his shrinking from what 
he considers vain glory, and obtained his permission to an- 
nounce to the Academy his intentions, which I have faintly 
sketched in the preceding sentence. There will be no let or 
hindrance in carrying out his views ; the amplest means are 
provided ; the rarest skill has been invoked, and the plans 
are taking definite and practical shape." 

The Mining and Scientific Press of San Francisco, of which 
city Mr. Lick is one of the wealthiest denizens, notes that 
the scheme, as already indicated by Professor Davidson, is 
being quietly perfected, and that the geological, mete oro 
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logical and other peculiarities of various sites of the moun- 
tain range above named are soon to be carefully scrutinized 
and reported upon. A peak will be selected which, from its 
high altitude and clear surrounding atmosphere, will afford 
the finest possible view of the heavens throughout the longest 
period of the year, and there the observatory will be perma- 
nently located. 

How large the proposed instrument is to be is of course 
impossible to say, definitely, nor can its probable cost be 
with any accuracy ascertained. Experiments must be made 
with glass, and the most careful investigation will be needed 
in order to determine the feasibility of constructing a lens of 
the extraordinary diameter and focal length required. 

Our contemporary suggests a 40 inch objective as of a suit- 
able size ; but it seems to us that, when this undertaking is 
begun, nothing short of the grandest possible results should 
be aimed at. Hence the researches should be made with a 
view of determining how large a lens can possibly be manu- 
factured. We have already pointed out the capability of 
a twelve foot objective with a focal length of 120 feet ; which, 
with an eye piece of ^ inch focus, would give a magnifying 
power of 28,800 times the linear dimensions, or over 800,000,- 
000 times the surface of a body. Although the spectroscope 
has proved thatmost of the nebulae which the great telescope 
of Lord Rosse has failed to resolve into stars are hot hydrogen, 
it is possible that so vast a power as above noted would ren- 
der visible other clusters now totally unseen, and thus give 
to the eye the ability to gaze into the star depths billions of 
miles further than it has ever heretofore penetrated. The 
reader can easily calculate the apparent proximity to which 
the planets would be carried to our earth, and also the large 
visual angles which their spheres would subtend. Mars, for 
instance, would, so to speak, be brought within 4,000 miles 
of us, and would appear 100 times as large as the moon, cov- 
ering an angle of 50°. The magnitude of the discoveries 
which might be made, while we are thus enabled to scrutin- 
ize the Martial surface mile by mile, cannot be estimated or 
even imagined. The problems regarding the physical con- 
stitution of Saturn's rings, of Jupiter and his possibly 
inhabited satellites, of the vagrant intermercurial planet and 
others which will readily suggest themselves, will receive 
new light shed upon them, by which, doubtless, a clear path 
to their solution will be found. As for our moon, let the 
reader seriously think of having that satellite within eight 
miles of him ; so near that, if inhabitants there be, he can see 
them. Even if no more astonishing discoveries be made, the 
effects of volcanic action upon the surface will form a pro- 
lific field of study. 

About one year ago, when first proposing the idea of so 
vast an instrument— a plan, by the way, which even up to 
the present time has continually called forth expressions of 
approval, coupled, frequently, with offers of subscriptions 
from many of our readers — we said: "It is impossible to 
speculate on what such a telescope would discover in regard 
to the other planets or the vast regions of the firmament ; let 
us hope that some day the amount of capital necessary will 
be forthcoming, on the most liberal scale, for the progress 
of the most sublime of all the sciences." The day has ar- 
rived ; the capital is forthcoming, and there is every favorable 
probability that, in less than five years, one of the grandest 
enterprises of modern times will be successfully consum- 
mated. 



type matter equal to 147 ordinary octavo book pages. Per- 
haps we cannot better illustrate the astonishing rapidity of 
this machine than by saying that the printed matter it de- 
livers in one hour would cover more than two hundred and 
thirty-five thousand book pages, or nearly four hundred vol- 
umes of six hundred pages each. 

These remarkable printing presses are built with steel at 
all of the gearing parts, are the perfection of mechanism, 
and run with the steadiness of time pieces. One machine, at- 
tended by two men and two boys, is capable of a duty nearly 
equal to that of two of the old style, separate-sheet, ten-cyl- 
indered presses, operated by twenty-five men. One of these 
old time monsters now stands idle in the Times press room. 
It is twenty feet high and forty feet long, full of complica- 
tions. The new and simple new comer, by which it is re- 
placed, occupies hardly a third the room of the other. 

We have not space here to describe the various other me- 
chanical appliances employed in printing the Times, such as 
double engines, boilers, blowers, steam ink pumps, folding 
machines, stereotype apparatus, etc. , all of which are of ad- 
mirable character, and have cost the proprietors over one 
hundred and twenty thousand dollars. This peculiar ma- 
chinery, taken in connection with the enormous editions of 
the Times, exemplifies to a certain extent the wonderful 
progress which the world is constantly making in knowledge 
and the mechanic arts. 



ENGLISH FEINTING PRESSES IN AMERICA. 
In the early days of newspaper printing in this country the 
machinery came chiefly from England ; but when the Yan- 
kees began to invent, the importation ceased, and for many 
years the United States supplied novel presses to British and 
continental publishers. But English ingenuity appears to 
have taken a new start, and has produced printing machines 
of such superior capacity that New York newspaper owners 
are now buying fast presses in London. 

We lately witnessed the practical working of two of the 
celebrated Walter presses, at the New York Times establish- 
ment in this city, and must confess to an agreeable surprise 
at their perfection and extraordinary performances. They 
were built in London by Mr. Walter, the inventor, and set 
up here, under the immediate supervision of Mr. Gilbert 
Jones, of the Times. 

They are known as perfecting presses, that is, both sides 
of the sheet are printed in passing once through the press. 
In ordinary presses, the sheets are introduced separately, 
printed on one side, then passed through again, and printed 
upon the other side. This involves much handling, the em- 
ployment of cumbersome machines, and many attendants. 

In the Walter press, the paper to be printed is arranged in 
the form of a roll, like the goods in a calico printing ma- 
chine. This roll of paper, 3 feet in diameter, weighing one 
fourth of a tun, and containing paper enough for say six 
thousand copies of the Times, is placed at one end of the ma- 
chine ; the web passes thence between the printing types, 
which, in the form of curved stereotype plates, are secured 
upon the exteriors of a pair of geared cylinders. Boilers car- 
rying ink press against the types, and the rotation of the type 
cylinders draws the paper along between them and the im- 
pression cylinders, thus printing the web on both sides ; the 
web then passes between rotating shears, which divide the 
paper into separate sheets ; and these, guided by a beautiful 
and ingenious arrangement of delivering tapes, are discharged 
in two separate piles, at the end of the machine opposite to 
that where the white paper enters. The paper travels 
through the press with a velocity of ten or eleven miles per 
hour, and delivers at its highest speed some sixteen thou- 
sand printed copies of the Times, which, as all our readers 
know, is a large quarto paper — one of the largest in the coun- 
try. A single number of the Times contains an amount of 



THE NOVEMBER METEORS. 

We would remind our readers that on the 13th and 14th 
of the present month the earth crosses the second of the 
great meteor belts, and that on the nights of the above dates, 
if clear, a quite brilliant display of shooting stars may prob- 
ably be seen. The November star showers appear to be pe- 
riodic in splendor. For intervals, ranging from a single 
year sometimes to five and six, meteors appear of remarkable 
magnificence and in extraordinary numbers, then they wane, 
and itis not until a cycle of 33 years has elapsed that the max- 
ima again arrive. In other words, instead of these vagrant 
bodies being distributed uniformly around their vast orbit, 
forming a complete ring of meteoric particles, a large major- 
ity of them are clustered together in a dense cloud which 
makes a revolution around the sun once in 33 years, and in- 
tersects the earth's path at the position of our globe on the 
14th of November. 

It is a remarkable fact that, as astronomers have shown the 
coincidence of the path of the August meteors with that 
of the bright comet of 1862, so have Peters and Schiaparelli 
independently discovered that Tempel's comet of 1866 — a 
body visible only with the telescope — has elements which 
may be regarded as absolutely identical with those of the 
November belt. As to what connection exists between com 
ets and meteors, it is, with our present knowledge, impos- 
sible to determine. We know, however, that meteors have 
paths as eccentric as those of the orbits of comets, and hence 
it is deduced that the earth encounters no less than 56 mete- 
or systems, thus giving proof that the total number of these 
systems in the universe must be estimated by billions. 

The November meteors appear to radiate from the constel- 
lation Leo, and the aphelion of their orbit is something be- 
yond the planet Uranus. Proctor considers that the denser 
portion of the system, known as the " gem of the meteor 
ring," cannot be less than 1,000,000,000 miles in length, while 
its thickness is in the neighborhood of 100,000 miles. The 
width is estimated at ten times the latter dimension ; and 
taking the average of four displays, in the years 1866-69, it 
was found that the earth encountered one meteor per min- 
ute. Boughly calculated, the distance separating meteor 
from meteor would be about 1,000 miles, so that the great 
cluster cannot contain less than one hundred thousand mill- 
ion members. Herschel, from observations of the amount of 
light given by these bodies, and also by calculations based 
on the velocity with which they enter our atmosphere, con- 
cludes that they are very small, rarely exceeding a few oun- 
ces in weight ; or, on an average, not over one one-hundredth 
part of an ounce each. This would make the weight of the 
cluster one thousand million ounces, or only 28,000 tuns. 

Professor Daniel Kirkwood communicates to the American 
Journal of Science and Arts a note on the November mete- 
ors, in which he mentions displays, remote from the regular 
epochs, which, he thinks, cannot be satisfactorily accounted 
for by the hypothesis of a single great cluster. He points 
out that, as the display on November 14 occurs in but five or 
six consecutive years at most, the nebulous cloud cannot 
extend around more than one fifth of the orbit. Bu t meteoric 
phenomena have been witnessed about the 13th of Novem- 
ber, when the principal group was near its aphelion, and in 
the years 1787, 1818, 1822, 1823, 1846, 1847, 1849'. Those of 
1818, 1822 and 1823 may be regarded as all derived from a 
single extended swarm. Those of 1787 were due to a return 
of the same cluster, as the intervening period was about 33 
years ; hence we may expect another shower from this source 
between 1885 and 1889. A short interval of 12 years, be- 
tween 1787 to 1799, cannot be explained on the hypothesis of 
a single group, and accordingly it is inferred that the Leonids 
entered the solar system in two separate masses, to which 
the disturbing influence of Uranus gave slightly different 
periods. The meteors of 1846, 1847 and 1849 were observed 
after the periodicity of the shower had been recognized, and 
were noticed in consequence of a watch instituted for the 
purpose. In regard to these straggling members, it is con- 
sidered thatj whenever the earth passes through the meteoric 
current, its disturbing influence changes the orbits of such 
meteoroids as happen to be moving in its immediate vicinity. 
These disturbed portions of the ring, at their subsequent re- 
turns, must pass through the pdint of greatest perturbatiOm. 



As the periods will vary within very wide limits, the same 
is considered an obvious explanation of the phenomena. 

' «►-«*-»-«» : 

DECORATED SCIENTISTS. 

" It seems to us unjust and cruel that men of science, to 
whose labors it is mainly owing that our country and the 
world generally are mounting higher and higher in the scale 
of civilization, should be practically debarred from accept- 
ing the few honors that come in their way. Moreover we 
should think that those who have the framing of these regu- 
lations * * * should afford every facility to those who 
are thus honored to accept and wear the foreign orders which 
may be offered them." 

We extract the foregoing lines from a recent issue of our 
excellent English contemporary, Nature, in which they 
occur in the course of an editorial on ' ' Foreign Orders of 
Merit." It appears that the Emperor of Brazil and the King 
of Sweden wanted to decorate some of the British scientists, 
but these gentlemen, "from loyalty to Her Majesty's strin- 
gent regulations," refused the proffered distinctions. Where- 
upon the above named journal deprecates the course of its 
government in having such regulations, and urges that there 
is no reason why men of science, as well as military men, 
should not receive foreign rewards. 

While no one more than ourselves would delight in seeing 
the scientific workers of any nation gain the most exalted of 
human distinctions — and no class of people better merit the 
same — we utterly fail to perceive either the applicability of 
these so-called orders as a reward for the attainment of 
learning or for original discovery, or even the inherent honor 
which our contemporary thinks so great. Does Nature mean 
to say that the fame of such men as Tyndall, Huxley, Lock- 
yer, Spencer, Proctor, Darwin, Roscoe, Huggins, Carpenter, 
Joule, Grove, and a score of others whom we might readily 
name, would be enhanced in the smallest jot if their Majes- 
ties of Sweden or Brazil should hang a scrap of ribbon or a 
jewelled star on their doctors' gowns? Or further, is it 
supposed that any one of these illustrious discoverers would 
value, to the extent of a snap of his finger, the conferring 
upon him of medals and crosses by all the crowned heads 
on earth, in numbers sufficient to make the breast of his 
coat look like a checker board, like Marshal Bazaine's, as re' 
presented in published portraits? " Flunkey ism," as 
Thackeray terms it.and science can never be made to cooper- 
ate. The snob and the scientist are never mingled in one 
person. And if an ostentatious pride in a worthless gift, 
not from a people or even given in their name, but merely 
as a mark of favor by an individual or a ministry in power, 
is not arrant flunkeyism and snobbery, we fail to appreciate 
what is. For our parts, we doubt if a much more absurd 
idea could be proposed than to suggest that men whose grand 
labors and discoveries have benefitted a world for all time, 
and whose names will be household words to posterity for cen- 
turies, could he honored by the notice of a person who, now a 
king, will in a few years live in the memory of mankind but 
as an abstract index to a period of his country's existence. 

Some time since we noticed in an English journal a some» 
what similar article to that above quoted from, but which 
advocated the elevation of certain eminent scholars to peer- 
ages as a reward for their varied attainments. While it 
struck us then that Lord John Tyndall, or Earl Darwin, or 
Baron Huggins would sound decidedly incongruous, a rather 
more laughable idea occurred to us as to the probable effect 
if our American scientists should, through the pages of their 
favorite newspapers, set up a howl because the constitution 
prevents them, while citizens of this country, from obtaining 
patents of nobility or orders from foreign powers. Sup- 
pose, for instance, thit Professor Agassiz should think him- 
self ill used because Congress would not pass an act or con- 
stitutional amendment allowing him to be Duke of Penikese, 
or that Professor Mayer, of the Stevens Institute, should 
feel deeply injured because he would not be permitted to re- 
ceive, from the Governor of New Jersey or the Khan of Tar- 
tary, a diamond cross or a red feather in recognition of his 
recent admirable discoveries in the mosquito line? 

If the time ever should come when scientists of any na- 
tion seek after foreign baubles, such men will not be of 
those whom people call great, nor will the latter be the ones 
upon whom such distinctions will be conferred. In fact the 
distribution of honors will, we imagine, be something re 
sembling the award of prizes by a certain old French semi- 
scientific, semi-literary society. This learned body rejected 
an essay by Voltaire, but eulogized to the skies a paper in 
which reference was made to the " freezing and torrid poles 
of our earth." 



Tbe Niagara Blver Bridge. 

The lr.st span of the bridge across the Niagara river, from 
Buffalo to Port Erie, was quite recently placed in position. 
There are eight piers of solid masonry incased in an armor 
of half inch iron plate, to protect them from the ice. The 
Pratt truss, of iron, extending over spans of from 197 
to 240 feet, ifl used. One of the two draws on this struc- 
ture has an opening of 160 feet, and is said to be the largest 
in the country. The bridge has but one railroad track, but 
is leased by four roads — the Grand Trunk, Great Western, 
Canada Southern, and New York, West Shore, and Chicago 
railways. 



Pbogbess of the Hoosac Tunnel dubing Octobeh, 
1873. — Headings advanced westward, 170 feet; eastward, 
140. Total advance during month, 310 feet. Distance opened 
from east end westward, 14,747 feet ; distance opened from 
west end eastward, 10,042 feet. Distance remaining to be 
opened to November 1, 1873, 242 feet. The whole length 
of the Hoosao tunnel is 25,031 feet. 
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RAMMING THE MOLD. 
There are many Bimple little operations which every work- 
ing man performs in the everyday routine of his trade, and 




which, though inconsiderable of themselves, nevertheless are 
not devoid of interest when made the subjects of the drafts- 
man's ready pencil. Of such a nature is the process depic- 
ted in our sketch — merely a molder busily engaged in ram- 
ming the sand into his flask. The pleasing combination of 
form attracted the casual notice of our artist a few days 
since, while visiting a large industrial establishment ; and in 
a spare moment he jotted down the lines which, by one of 
those marvelous processes of photo-engraving, we have 
caused to be represented in perfect facsimile in thousands of 
copies of the Scientific American. The design will be an 
agreeable memento of possibly the daily practice of many 
into whose hands our paper may find its way, while, perhaps, 
it may be not entirely without a mission of its own. The 
earnest face of the workman and the firm grasp with which 
he wields his rammer show very clearly that he is deliver- 
ing no gentle blows, and that his task is being done with a 
will which is a sure guarantee of its thoroughness. Now 
ramming molds is not a complicated performance, nor does 
it require the ability of a very skilled artisan ; on the con- 
trary, it is a very small portion of the multitudinous opera- 
tions which must be accomplished before the perhaps great 
structure, to which the piece of metal in the flask belongs, is 
completed. But insignificant as this process may be, zeal 
and thoroughness are just as much called for as in the most 
delicate manipulations, and no mechanic will ever be the 
loser by using his best efforts on just such little things. 
Faithfulness in the accomplishment of small tasks brings 
with it the ability to perform thoroughly much greater ones ; 
and the working man who proves himself energetic and hon- 
est in doing the former will soon find that his talents are 
needed in larger operations, which will insure him in- 
creased credit and profit. 



Tbe American Centennial Exhibition at 
Philadelphia In 1876. 

The committee have adopted the general plan of Vaux & 
Radford of New Yor£ for the building, known as the " pavilion 
plan, "which contemplates a building which will be 'main- 
ly a succession of immense cast iron arches, the whole form- 
ing a rectangular olevation which can be enlarged in any direc- 
tion to an almost indefinite extent, as the exigencies of the 
Exhibition may demand. 

The principal part of the building covered by the pavilions 
becomes one spacious hall 408 feet wide end 2,040 feet long, 
with a transept 408 feet wide and 952 feet long. The vistas, of 
course, extend 952 and 2,040 feet in length. The building is 
capable of both central and intermediate points] of emphasis, 
direct lines of transitthroughoutits entire length and breadth, 
diagonal lines of communication, if deemed necessary, and 
especially an entire relief from any appearance of contraction, 
because the visitor will always be in an apartment or pavi- 
lion 140 feet wide, that opens immediately into other apart- 
ments of the same width. 

Features suggested by the plan of Sims & Brother, of Phil- 
adelphia, are to be introduced in constructing distinct parts 
of the building. The material will be iron and brick. 



The Accidental Color of Bodies of "Water, 

From early ages, the red color of certain natural deposits 
of water has been a subject of human speculation, and has 
given rise to the many grotesque fancies of bloody showers, 
rivers turned to gore, and the similar ghastly imaginations 
with which ancient legends abound. Homer in his Iliad 
speaks of a dew of blood which preceded the combat between 
he Greeks and Trojans ; and in the Bible (Exodus, chapter 



VII), it is stated that "blood was seen in all the land of 
Egypt." Similar natural phenomena appearing in more 
recent times have engendered superstitious fears among the 
ignorant and have been eagerly seized upon by religious fa- 
natics as " signs and wonders " from the heavens, indicative 
of direct and miraculous celestial intervention. 

Modern science, however, teaches that fresh water, thus 
accidentally tinged, owes its color either to the presence of 
infusorial animalculse (euglena viridis, e. sanguined, astasia 
hcematodes), or to microscopic vegetation (oscillatoria rubes- 
cens, sphmroplea annulina), and sometimes even to small in- 
sects, entomostmacm (daphnia pulex, cyclops quadricornis). 
Sea water, as is well known, also presents hues of varied 
character. Thus the blue or green tint of the ocean on the 
coast of Greenland has been found due to an animalcule re- 
sembling the medusa. Of these minute beings 64 have been 
found in a cubic inch, 110,392 in a cubic foot, and 23 quad- 
rillions 888 trillions are estimated to exist in a cubic mile. 
Arago considers that the green bands of water noticeable in 
the polar regions are due to myriads of medusa, the yellow 
color of which, in connection with the blue tint of the sea, 
produces the green appearance. Near Cape Palmas, on the 
coast of Guinea, the ocean sometimes becomes covered with 
animalculse, floating upon the surface, so that it is said that 
vessels seem to be sailing through milk. Also on the coast 
of Portugal, the Atlantic for a space of some five miles square 
has appeared of a dark red; the phenomenon being due to a 
minute vegetable known as the protococcus atlanticus. So 
infinitesimal are these alga that it is estimated that 40,000 
of them would not cover a space of over 0'03 of a square 
inch. The waters of the Red Sea owe their periodic rubef ac- 
tion to the presence of a conf ervoid sea weed, called tricho- 
desmium erythrmum. Pallas states that there exists in 
Russia a salt lake called Malinovoe- Ozen, or raspberry lake, 
because its salt, as well as the l'quor left after distilling the 
same, is red, and has an odor resembling violets. 
Doctor N. Joly communicates to La Nature, from which 

journal we extract the 
^ accompanying engrav- 
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teresting details regard 
ing his investigations 
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Fig. 1. 

is of a strongly marked red color, 
quantity taken from the surface 
microscope showed myriads of little beings, 
were oval and long, sometimes cylindrical, 
they are colorless, afterwards turning green, and finally red. 
The mouth is in the form of a conical prolongation, and is re- 
tractile. No eyes could be recognized, nor could the stom- 
ach be distinctly made out. By the aid of powerful lenses 
two flagelliform prolongations, extending from the rear of 
the animalcule were found, by agitating which it propelled 
itself in the drop of water on the slide of the instrument. 
The author was led by this discovery to the conclusion that 
the protococcus is an animal and a true monad. On further 
examining the animalcules after death, they appear globular in 
form, and hence*the mistake made in determining their na- 
ture by previous investigators. A single drop of alcohol, or 
even of fresh water, in the liquid (on the slide) in which the 
monads exist, causes them to become motionless and globu 
lar, while the same result takes place if they be cut off from 
access to the atmosphere, as it ap- 
pears that respiration is absolutely 
necessary to their existence. Fig. 1 
shows the monads (monas Dunalii) 
alive, and magnified 420 times, a are 
the young ones, colorless, b are older 
and of a green color, while those at c 
and d are adults, more or less red. 
Fig. 2 represents the animalculse after 
death, in their globular state. It may 
be noted as an interesting fact that 
they strongly resemble the protococcus nivalis, or microscopic 
vegetation to which the phenomenon of red or green snow in 
the arctic regions is due. They seek the light with avidity, 
always gathering, when confined in vessels, to the brightest 
side. 

It has been believed by many savants that the artemia 
salina, a minute crustacean, also aided in giving the water 
of the salt marshes of the Mediterranean its ruby color. This 
Dr. Joly does not believe, and he 
proceeds to demonstrate some cu- 
rious properties of this strange 
animal. He states that the arte- 
mia owes its own color to its con- 
sumption of the monads which 
are taken into its digestive canal. 
The artemia is naturally color- 
less, and its food, together with 
crystals of marine salt, shows 
through its body, thus causing it 
to appear red. Fig. 3 is a section 
of its digestive tube, in which a a 
are the monads, not yet digested, 
and b, the cubical crystals of sea 
salt. The animal itself is repre- 
sented in Fig. 4, in both its nat- 
ural size and highly magnified, o 
and y y are eyes ; a and e,antennse ; 



Fig. 2. 
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pis the incubating pocket, showing the eggs within ; 1 to 11 
are feet, serving both for purposes of respiration and propul- 
sion ; as 6 is the abdomen, and a p, the caudif orm appendage ; 




Fig. 4. 



c is the digestive tube, colored red by the contained monads. 
It is a curious fact that the young are produced by partheno- 
genesis, and are always females. 



How a Lawyer Spends his Spare Time. 

We clip, from the New Orleans Republican, the folio wing 
interesting sketch of the profitable manner in which a well 
known advocate employs his leisure moments. United 
States District Attorney Beckwith is evidently no less able 
as a mechanic than as a lawyer. Our contemporary says 
that : " When he can get away from his office in the custom 
house — away from his books and his briefs — away from his 
clients and his cases, and the adjustment of ' the doubtful 
balance of rights and wrongs,' then it is that he lets him- 
self, with his latch key, into a building unoccupied save by 
himself, goes up into the third story, takes off his coat, rolls 
up his sleeves and goes to work. 

"It is a queer looking rookery, this workshop of Beck- 
with's. Tools lie scattered around; two or three turning 
lathes are mounted in one end of the room ; beyond them 
stands an upright boiler and a three horse power steam 
engine, mounted on an eleven inch base and capable of mak- 
ing 600 revolutions a minute ; a neatly mounted forge, 
smoke stack, escape pipes, pulleys, bands, benches — every- 
thing made and erected by the lawyer-mechanic, the pre- 
siding genius of the place. 

"The councilor, at whose correctness as a logician and 
pleader all marvel, astonishes still more those who glance 
into his workshop, at the perfectness of the machinery he 
turns out in his leisure moments. Th e burly lawyer is 
master here — files and screws and drills and ratchets are as 
handy to his touch as authorities in the huge bound books, 
on his shelves in his room in the granite building. The 
alchemist in his laboratory, seeking fo r the mystery which 
should transmute base metal to gold, was not happier or 
more enthusiastic than Beckwith is in devising some new 
appliance in his dusty workshop. Even his bellows he blows 
by a machine he has invented. The larger turning lathe, 
which he spent years in making, and months of that time in 
the perfection of a single screw, is adjustable with the pre- 
cision of a microscope. The governor of his engine did not 
quite please him, so he has made a new one on a new prin- 
ciple, which works to a charm. 

" Understand, all this is the lawyer's pastime. He is not 
an 'inventor.' He gets nervous when asked if the beck- 
with sewing machine is his invention, and vehemently de- 
nies the impeachment. He takes no sort of pride, either, in 
his skill as a workman, and we know will not thank us for 
this intrusion into his workshop." 



Earthquake in Panama. 

Panama was visited by an earthquake on the evening of the 
13th of October. There were two pretty severe shocks, with an 
interval of but a second or two between them. The second 
shock was most severe, and accompanied by a rumbling 
sound, resembling thunder. In Aspinwall, the shock was 
felt about ten minutes laier, and seems to have been more 
severely felt than in Panama. The people were much fright- 
ened, and the fear of a tidal wave added to the excitement. 
The duration of the shock in Panama was about four or five 
seconds, so that t it was over before the people had time to run 
out of their houses. Most people agree that the oscillations 
proceeded in a direction from southeast to northwest. 
»-*m*-m 

In a communication, recently received from Messrs. W. 
Ladd & Co. , London, they complain that the strictures of 
Professor Morton,in respect to the bad packing of their cells, 
are unjust, and say that, while there have been many break- 
ages in the past, due to carelessness of the packers, they have 
so fully remedied the trouble that they now rarely find the 
breakage of a single cell out of the large numbers they send 
to this country. 
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POSTAL TELEGRAPH CARRIAGE. 
We publish herewith an engraving of a traveling tele- 
graph office, now in use in Great Britain for opening tempo- 
rary communications. The idea is to have a movable office, 
carrying its own cable, apparatus and batteries, which can 
be transported from place to place, either by road or rail, at 
the shortest notice, and which can be taken to the wires when 
the wires cannot be taken to it. This, which 
is the only carriage of the kind in use for 
similar purposes, is constructed to carry one 
of each of the different forms of instrument 
(six in all) in use in the postal system, and 
can comfortably accommodate as many as 
eight clerks in full work. It carries, also, 
nearly 150 battery cells, and so skillfully is 
the accommodation designed that these are 
all stowed away out of sight in odd corners, 
so that not a single atom of space is lost. 
Half a mile of three wire iron-sheathed ca- 
ble is stowed away as snugly as possible in 
the " boot," and can be paid out and drawn 
in with the greatest ease in the world. The 
telegraph carriage has been used at agricul- 
tural shows and races, and similar occurren- 
ces, which sometimes take place away from 
cities. 



c hinery and other heavy exhibits to their proper location 
within the buildings. We now produce a view of another 
and somewhat similar apparatus, by Messrs. J. H. Wilson & 
Co., of Liverpool, England, which has also been exhibited at 
Vienna. It is worked by a couple of 6 inch cylinders, and, 
in addition to the lifting gear, has gear for slewing, travel- 
ing, and raising the jib. The lifting gear is single only, the 



iron, and has a radius of 12 feet ; and the carriage or truck is 
cast iron, as well as the framing of the crane. The whole 
of the bending stress due to the weight comes upon the 
crane post, there being no supporting rollers, and this seems 
to us a defect ; but in other respects the design of the crane 
is very good ; the different motions are compactly arranged, 
and the whole of the gearing is easily accessible. 



New Method of Engraving, 

At the recent meeting of the French As- 
sociation for the Advancement of Science, 
M. Gourdon, of Lyon, described some novel 
facts which he had observed in the action of 
acids upon zinc covered with certain metals. Zinc plunged 
into dilute solutions of sulphuric, hydrochloric, and acetic 
acida is attacked only at the points where other metals are 
presSftt. The metals which produce this phenomenon with 
most intensity are cobalt, platinum, nickel, and iron. Am- 
moniacal chloride of cobalt renders it possible to perforate 
zinc with water containing only one 10,000th part of sulphu- 
ric acid: M. Gourdon applies these results to various proce- 
dures for engraving. By writing directly upon zinc with 
different metallic inks, making use of the most active, con- 
taining salts of cobalt, for the -blackest parts, and passing it 
then into acidulated water, an engraved plate is obtained. 
To reproduce leaves or plants, they are soaked in solutions 
of metallic salts, and applied to the zinc, which is then 
treated with weak acid. The author has discovered a new 
kind of heliographic engraving by transferring the silver 
from an ordinary photographic proof upon the zinc, which 
can be attacked by the ^acids in the parts where the silver 
has been deposited. ' " " 




STEAM TRAVELING CRANES AT THE VIENNA 
EXPOSITION. 

On page 95 of our current volume, we illustrated a large 
and powerful traveling crane employed in moving ma- 



POSTAL TELEGRAPH CARRIAGE. 

crankshaft pinion gearing direct into the wheel on the drum 
shaft. The brake is arranged so as to be applied by a hand 
wheel on a vertical spindle, the bottom end of this spindle 
being screwed, and turning in a nut on the end of along 
lever. The spindle for the traveling motion is carried 
through the center of the crane post, a bevel pinion on its 
upper end being driven from the crankshaft. It is arranged 
to drive both the axles of the truck, instead of, as is so com- 
monly the case, only one of them. A countershaft, lying 
across the top of the framing, is driven from the crankshaft, 
and carries a pair of bevel pinions, either one of which can 
be put in gear by means of friction cones, with a bevel wheel 
on the top of a vertical spindle, so that the latter can be 
driven in either direction. This spindle serves both for the 
slewing gear and for raising the jib. The former consists of 
simple spur gearing, with a pinion working into an internal 
circular rack on the top of the carriage. For raising the jib, 
a worm and worm wheel are used, working a deeply recessed 
pulley on a horizontal countershaft. It will be seen that the 
raising chain is fixed to the framing at one end, and carried 
round a pulley connected by a rod to the end of the jib. 

The boiler (says Engineering, to which we are indebted for 
the illustration) is of the simplest possible construction, with 
one cross tube in the fire box. The jib is made of wrought 



Tbe Boiler Tests at Sandy Hook. 

The experimental tests as to the cause 
of boiler explosions, mada-under the su- 
pervision of a government commission, 
the members of which we specified in our 
last week's issue, were inaugurated at 
Sandy Hook during the past week. Two 
marine boilers were used, one a small tu- 
bular, and the other a large low pressure 
generator, ordinarily known among engi- 
neers as a " lobster back." 

The small boiler was first tried, but, 
owing to leakage of the supply pump, 
there was a long delay which finally ter 
minated in the collapsing of one of the 
tubes at a steam pressure of 54 pounds. 
The object of this experiment was to show 
that, with low water in the boilers, the 
plates become heated so that their strength 
of resistance is decreased. The pyrome- 
ter, placed below the boiler and near the 
fire box, showing that the steam in the 
upper portion of the vessel was super- 
heated to 750° when the collapse occurred, 
it was considered that the truth of the theory was fully 
proved. 

The " lobster back" boiler was next tested under a steam 
pressure of 70 pounds, at which point a seam on the upper 
side of the shell became ruptured, the split taking place in 
a soft patch and extending over a length of 18 inches. The 
gages showed that, even after this break, the steam, pressure 
continued to ascend although the rupture did not enlarge. 
No further damage was done. The conclusion drawn was 
that over pressure of steam will rupture a boiler if there be 
a weak spot, whereas a violent and dangerous explosion 
may ensue if the boiler be uniformly strong at all points. 

The weak places in the apparatus, we learn, will be 
strengthened; and during the coming week, operations on 
the same boilers will be renewed. The safety valves are 
also to be tested at the same time. The Pittsburgh ex- 
periments have been postponed until the 18th inst. 
» <>» m 



New Car Starter. 

Amos Whittemore, of Cambridgeport, Mass., has obtained 
a patent for a device whereby the momentum of the car is 
made to lift one end of the car in stopping, and the weight 
so raised is made so to act as to help the car forward in 
starting. 




STEAM TRAVELING CRANE AT THE VIENNA EXPOSITION 
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The Physical Substratum of Mechanical Power In 
Nature. 

To the Editor of the Scientific American : 

If your correspondent in regard to the subject of planetary 
motion, on page 275, would turn to a communication on page 
228, I think he would find a physical explanation, without 
either accepting or casting aside the nebular hypothesis. As 
the subject is theoretically of the greatest importance, I 
would request the favor of a further illustration of the prin- 
ciple there advanced. 

In my former communication I intimated that every par- 
ticle of matter was the nucleus of a ubiquitous substratum 
of mechanical power, constantly exercised in attaining and 
maintaining equilibrium with all others. This is fairly 
worthy of being rigorously tested, when we consider that 
Newton exercised his vast mathematical powers in endeav- 
oring to demonstrate that every particle of matter attracted 
every other, and that the non- mathematical Faraday, from 
physical considerations only, in his electrical researches, 
was induced to utter the singular expression ; " The atom is 
everywhere." 

The only attempt to explain gravitation by a mechanical 
theory which has met with any favor, and that but little, is 
the one of Le Sage. This supposes space to be filled with 
self repelling corpuscles, which impel bodies together 
through acting as screens to their motion. Herschel consid- 
ered this theory as too grotesque for serious consideration, 
while Sir W. Thomson has shown it to be inconsistent with 
the principle of the conservation of energy, unless the vis 
viva lost by the resistance of matter be exactly compensated 
by a fresh force of impulsion continually coming from be- 
yond the limits of the stellar universe. The same objection 
applies to Professor Challis' theory of impulsion by etherial 
wave motion. Other objections there are which we will not 
dwell upon, such as the non-accumulation of the corpuscles 
on the together impelled bodies ; but we may safely say with 
Herbert Spencer that astronomers have as good as given up 
the mechanical explanation. Professor Maxwell, in his splen- 
did attempt to generalize the radiant forces, acknowledges 
that he cannot conceive an etherial medium possessing the 
property of causing matter to gravitate, combined with that 
of manifested radiant motion. But now conceive the equi- 
librating power of all matter to be ubiquitous, and a univer- 
sal consistency results. All bodies, by the equilibrating en- 
ergies of all others, are continually in a state of stress ; sub- 
mitting when unbalanced to the predominating tensions or 
pressures. The tensional power exercised by any body in 
drawing others to a balancing condition with itself will of 
course be directly as its mass ; that of all bodies inversely as 
the square of the distance. The static or attained position 
of balance will be stable when the pressures, perpendicular 
to the lines of tension, are in power inversely as the dis- 
tance from the center of combination (gravity) or, we might 
call it, fulcrum. In cosmic systems, the energy of motion in 
revolving bodies must correspond to the force of pressure in 
a balance. I hazard nothing in saying that, if ever we have 
optical instruments powerful enough to examine minutely 
the rings of Saturn, we will find that the bodies at the inte- 
rior of the dark ring, being rather more than half the distance 
of those on the exterior of the outer, will have rather less 
than double the energy of motion, the particles between be- 
ing of intermediate velocities, according to their respective 
positions, or distances from the planet. 

So palpable is this physical connection, by the native en- 
ergies of distant bodies, that Professor Nichol pictured Ju- 
piter and Saturn as nicely balancing on a lever of varying 
length throughout the great inequalities, the mean length, 
during the ever recurring cycles, the same. Herschel also, 
for greater definiteness, figured the planetary orbits during 
the varying inclinations as rigid rings (on which the planets 
were sliding like beads), tilting each other during their mo- 
tion, while preserving the general plane or fulcrum unaltered. 
This plainly shows an unalterable amount of motive power 
centralized in the system by the individual tensions being 
there balanced by the pressures, or motions of the bodies 
perpendicular to their lines of traction. Even tidal phenom- 
ena are less the results of pure attraction than equilibrating 
oscillations during terrestrial and celestial motions. Now 
no universal plenum of self-repelling corpuscles could pro- 
duce and sustain (of course as a secondary cause) the con- 
servative harmony of cosmic systems, for their extraneous 
action could have nothing to do with masses balancing each 
other at a distance. Nor is an infinitude of attractions con- 
tending with an infinitude of tendencies to fly off at tangents 
(the results of primitive impulses) at all satisfactory as a 
theory. 

S. E. Cowes, an American, published, in 1851, a treatise on 
" Mechanical Philosophy," in which he repudiated the phys- 
ics of the schools, basing his own system on the principle of 
the indestructibility and identity of force, apparently igno- 
rant of the agitation of this question by a few in Europe. 
His boldness in the application of the principle carried him 
out of the pale of scientific recognition. His application of 
it however, to terrestrial gravitation will not be out of place 
here. A body involved in the earth's motion shares, accord- 
ing to its position, the diffused force of revolution and rota- 
tion. Projected upwards, it describes a wider area from the 
earth's center, which is equivalent to an increased force of 
motion. Consequently the force of projection decreases, 
with the increase of gravitation — potential. Being, by differ- 
ence of density, not in equilibrium with the surrounding at- 
mosphere, it takes the nearest path to equilibration, back 
again; the falling force by its acceleration being exactly 
equal to the force necessary to make it describe a wider orbit. 



The desire of not encroaching too much upon your valuable 
space hinders me from a more thorough treatment of this 
sub ject,and also from showing how the radiant forces become, 
by the principle, consistently generalized. Like Faraday I 
would " dispense with the ether but not the vibrations." 
And I must record my conviction that Science never can ad- 
vance to a generalization of all the forces of Nature until it 
recognizes the fact that the substratum of mechanical power, 
appertaining to every unit, is as infinite and eternal as space 
and time in the will of God — that the Great Mechanic pre- 
sides over a universe, and not merely a cohering multiverse. 

Philadelphia, Pa. Wat. Denovan. 



The Projection of Diffraction Phenomena. 

To the Editor of the Scientific American: 

As usually presented, the phenomenon of the diffraction 
of light is so obscure in effect that but a few oan see it at a 
time, eveij, when a powerful light is used. This answers 
well enough for one who is investigating the matter ; but for 
presenting the phenomenon to a class or to a popular audi- 
ence, there is no method that I know of to be found in any 
treatise. Therefore I hope the following description will 
meet the demand, as the spectacular effect is certainly very 
beautiful and striking : 

For most of my projections, I use a porte lumiire, and 
wait for the sun, if it is not shining at the time. The bril- 
liancy and magnitude of the effects, and the trifling cost, 
render this method desirable in those institutions that are 
not well supplied with physical appliances ; so I will describe 
the fixtures for that instrument : 

The two large lenses, such as are usually combined for a 
condenser in the magic lantern, are used. The light is re- 
flected from the mirror, R, through one of these lenses, C, 
used as a condenser. The other lens, 0, is placed a little 
outside the focus of the condenser, at such a distance that 
the light is again converged and crosses between the line, 0, 
and the screen ; the size of the disk of light upon the screen 
will evidently depend upon the distance of this focus from 
it. I have found that, at the distance of twenty-five feet 




from the lens, this disk can be utilized to the diameter of 
thirty feet or more for this experiment. Now bring a piece 
of wire gauze to the place marked E, not in the focus for or- 
dinary projection. The meshes will not be distinct, but each 
one will be represented by the prismatic colors, so as to make 
a pretty show. If, in place of the gauze, a piece of perforated 
paper be used, the . effect will be finer yet ; and if still the 
eidotrope be placed there and the rotation be given to it, 
there will be a fine blending and distribution of the colors, 
interesting and novel. Now let the eidotrope be placed out- 
side of the objective, 0, at the place E', between the lens and 
its focus. I will not even try to describe the splendid effect 
which is thus produced, for it surpasses my power of descrip- 
tion. It will be enough to say that it is not surpassed by 
the most gaudy exhibition of polarized light. If the eido- 
trope be used and made to revolve at this latter place, some 
of the appearances will be much like those from double re- 
fracting media. If the eidotrope has everbeen thus used, I 
am not aware of it. 

I might say in addition that, with the above lenses, a very 
brilliant rainbow of any size, up to thirty feet in diameter, 
can easily be projected. Move the lens, 0, from within the 
focus of the condenser, C, outward ; there will appear a disk 
with a strongly colored edge, which can be amplified to the 
desired size by the movement of the objective. The colors 
are arranged with the red outward, as in the primary bow. 
Bring a small paper screen with a rounded edge of such a 
curvature as to cut of all the light except the rim, when placed 
at E'. There will then be left a splendid bow upon the 
screen. A. E. Dolbear. 

Bethany, W. Va. 



Wooden Railroads. 

To develope the resources of a country, facilities for trans- 
portation are indispensable. Iron ore could be mined and 
lumber manufactured only to a very limited extent if wagon 
transportation for any considerable distance over common 
roads were necessary to reach a market. Where the business 
is sufficiently extensive to warrant it and the capital can be 
secured, railroads, either narrow or ordinary gage, will af- 
ford the best facilities. But there are many localities in which 
ordinary railroads are impracticable, not from physical but 
from financial difficulties in the way of their construction. 
With a limited capital and a sparse population, railroads 
cannot be built in localities highly favored in natural re- 
sources for operations of quarrying, mining, and heavy 
manufacturing. In such cases, a substitute for the wagon 
road, less expensive than the railroad, becomes a desidera- 
tum. 

This substitute has been proposed in a new style of wood- 
en railroad, costing but little more to construct than an ordi- 
nary wagon road, yet affording transportation at less than one 
fifth the cost by wagon, and less also than the ordinary cost 
by rail, where interest on capitalinvested is considered. This 



road differs essentially from the ordinary tram road, which 
consisted of sawn rails about three inches wide, laid on 
cross ties, and used with narrow tread iron-wheeled cars. Such 
roads, although some improvement on the common wagon 
road, with its mud holes and deep ruts, have given very un- 
satisfactory results. The differences extend to the tracks, 
cars, and motive power. 

The traci is formed of heavy logs, hewn on the upper 
side to the width of eight inches, and on the inside at right 
angles, sufficiently deep to form a straight edge for the flange. 
These logs are buried so that the top, or rail surface , is al- 
most level with the road surface, resting on stout sills at the 
end and middle, to which they are secured by wedged treenails. 
The rails therefore are solidly bedded, and not liable to warp 
or twist. Twenty feet would be a convenient length on curves, 
but on straight lines longer pieces could be used, the ties 
being ten feet apart. The grading, of a sufficient width, on 
aside hill with gentle slopes, would cost about $200 per mile 
for a three foot gage; but of course the cost of graduation will 
vary greatly with the locality. Ravines and small water cour- 
ses would in general be crossed with rough trestles or tim- 
ber cribs. Hewing the timber would cost about $200 per mile. 
In a wooded country, where timber can be obtained along the 
line of the road, where no large bridges are required and no 
rock has to be excavated, the cost of such a wooden railroad 
should be covered by from $500 to $2,000 per mile, depending 
upon the amount of earth work. 

The cars proposed for such wooden railroads are simple 
frames placed on wheels, without springs, and covered with 
a floor of plank. The wheels are of wood, built up of pieces 
cut from two inch plank in the form of sectors, about 8 in- 
ches wide at the wide end. Four thicknesses of plank will build 
a wheel with a tread of eight inches, corresponding with 
the face of the rail. A cast iron hub is inserted in the 
center, through which an iron axle passes, and a cast iron 
flange is bolted on the inside. The timber should be of hard 
wood, well seasoned, the sectors laid so as to break joint and 
well bolted. Diameter of wheels, about thirty inches. Such 
cars, if used with horses, will cost $40 to $50, or about one 
third the price of a farm wagon. They wi"l carry three tuns , 
and can be made by any rough hand who can use carpeute r's 
tools. If designed for use with locomotives in trains, draw- 
barsand springs must be used, and the cost per car increased 

MOTIVE POWEB. 

Horse or mule power can be used ; but if the tunnage is 
considerable, it will be preferable to adopt a light engine of 
six or seven tuns, with wide driving wheels, covered with 
vulcanized rubber tyres. Such engines can be manufac- 
tured at the Baldwin Locomotive Works for about $4,000. 
Passengers ciuld be carried on the proposed roads with 
such engines at a speed of ten or twelve miles an hour, 
which would make a great improvement on the stage coach. 

Such roads would rot out long before they would wear out, 
andthe answer to the objection that they are not durable is 
simply that they will last just as long as the cross ties on an 
ordinary railroad,and it will cost less to renew them. Post oak 
ties in the South last from ten to fourteen years. The cost of 
transportation by wagons, for a distance of twenty-five 
miles, without return load, is fifty cents per 100 lbs., or ten 
dollars per tun of 2,000 lbs. 

Assuming the tractive power on such a wooden road, for 
the purpose of an approximation, to be double that of an 
ordinary railroad, or 20 pounds per tun, the angle of friction 
would be forty-eight feet to the mile. And a horse exerting 
a power of 150 lbs. at 2i miles per hour, or 4 horses doing 600 
lbs., would haul, on a grade of 144 feet to the mile, one fourth 
of the gross load on a level, or 7£ tuns, giving 6 tuns of net 
load. As a trip of twenty-five miles , returning empty, could 
be made in two days, assuming a team to be worth $5 a day, 
the cost of the round trip would be $10, or $1. 66 per tun, as 
against $10 per tun by wagon transportation ; and this, too, 
on grades of 150 to the mile, nearly — tolls for use of road not 
being included in either case. 

This illustration will show the great economy of such roads 
over wagon transportation, even when operated by horse 
power ; but where the business will warrant it, the rubber- 
tyred locomotive should be used. If, after a few years, a 
business should be developed sufficiently to justify the ex- 
pense, an iron railroad could be substituted , in which the or- 
iginal grading, as it would form apart, or the expenditure for 
it would not be Inst. It is also to be observed that, the rails 
of the proposed wooden railroad, being even with the sur- 
face of the road bed, or nearly so, would permit the same 
road bed to be used for the ordinary vehicles. — General 
Haupt, in Journal of the Farm. 



M. Vignon has prepared mannitan by mixing mannit with 
half its weight of concentrated sulphuric acid, and keeping 
the mixture at 125° for two hours. Mannitan turns the 
plane of polarization to the right, and does not yield mannit 
even on boiling with baryta water for an hour. If mannit 
is heated to 280°, with a little water, a body is obtained 
which appears to be mannitan, but which turns the plane of 
polarization to the left, and yields mannit on boiling with 
water. : 

»-.#»-» 

Several geese died in Mormon Island, Cal., a few days 
ago, and, upon dissection, gold dust was discovered " in 
fat al quantities " in their gizzards. And yet there was no 
suspicion that either of these was the golden goose we hear 
so much about. 



Dr. Gatling fired a quantity of the Mead-Meigs one inch 
caliber explosive bullets at the Gatling gun trial, at Fort 
Munroe, October 6, and reports the practice as very good. 
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QUANTITATIVE SPECTRUM ANALYSIS. 1 

The subject of spectrum analysis has of late been so fre- 
quently and prominently brought before the public that it is 
only necessary briefly to recapitulate what has been done in 
order to understand the most recent tendency of investiga- 
tion with this wonderful instrument, to which science al- 
ready owes so much. 

We must remember then, to begin with, that chemical 
substances, when volatilized in a flame, make known their 
composition by causing certain light lines to appear in the 
spectrum produced by making the flight from the flame pass 
through a prism. Every chemical element has lines peculiar 
to itself, and their relative position in the spectrum is so 
constant that their appearance enables the observer at once 
to recognize the presence of substances. We can tell 
whether a light to be examined is due to a glowing gas, or 
proceeds from a liquid or solid body. A gas will produce 
bright colored bands separated by dark spaces, while a 
liquid or solid will give rise to a spectrum containing every 
shade of color without gaps. Thus the nature of the light 
coming from heavenly bodies is revealed to us, and it haB 
been found, for example, that about one third of the nebulee 
are composed of incandescent gas. A glowing vapor will 
absorb the same kind of light as that which it emits; if 
therefore a brilliant source of light is surrounded by a glow- 
ing vapor, that vapor will not permit certain portions of the 
lightfbehind it to pass through,and the absorption will be in- 
dicated by dark lines in the spectrum. These dark lines 
will be in the same places where the glowing vapor alone 
would produce bright ones. Hence it is that the spectrum 
of the sun, which is surrounded by an envelope of glowing 
gas, contains a great number of dark lines whose position re 
veals to us the substances present in the incandescent en- 
velope. The same is true of the fixed stars, whoBe Bpectra 
are also characterized by dark lines. 

When a luminous body is approaching us with great ve- 
locity, the waves of light crowd upon each other, become 
more rapid and shorter, and hence more refrangible, than if 
the body were stationary. Any given line in the spectrum 
of such a body will therefore be found nearer the more re- 
frangible or violet portion of the spectrum than its normal 
position. If the luminous body is receding, the line will 
move towards the less refrangible or red end of the spec- 
trum. The displacement of the line being accurately meas- 
ured, we can calculate, from its known wave length and the 
velocity of light.the rate at which a fixed star is approaching 
or receding from the earth. 

Terrific hydrogen storms are constantly taking place on 
the surface of the sun. On account of the glare of the light, 
these could only be seen formerly around the edge of the 
moon's disk during a total eclipse. Now they can be observed 
at any time by means of a spectroscope of high dispersive 
power, which extinguishes the blaze of the sun sufficiently 
to allow them to be seen. The enormous velocity of the cur- 
rents of glowing hydrogen projected upwards from the sun's 
surface can be measured on the same principle as that of a 
star approaching the earth. 

If the light passing through colored solutions is exam- 
ined by the spectroscope, certain portions of it will be found 
to be absorbed, and their spectra will be characterized by 
dark bands, whose position and arrangement varies with the 
nature of the solution. It is thus that we can distinguish be. 
tween different dyes, detect artificial coloring of wines (as,f or 
example, by means of logwood), and decide upon the impor- 
tant question, likely to arise in criminal cases, whether a 
substance to be examined is human blood or not. 

The fluorescent light produced, in a large class of sub- 
stances, when illuminated by blue and violet light affords, 
on examination by the spectroscope, a ready and most deli- 
cate means of determining their composition and even their 
state of hydration. Fluorescing substances, moreover, by 
rendering visible the actinic rays, increase the effective 
length of the spectrum and hence the delicacy of analysis. 

Among many practical applications of spectrum analysis, 
one of the most important is in the manufacture of steel by 
the Bessemer process. A blast of air is forced through the 
melted iron to deprive it of a certain proportion of carbon. 
If this blast is continued a few minutes too long or stopped a 
few minutes too soon, the whole operation is vitiated. By 
examining the flame of the converter with the spectroscope, 
the proper time to stop the blast is clearly indicated by the 
disappearance of the carbon lines and the change to a con- 
tinuous spectrum. 

But the uses of the spectroscope do not stop here. Scientific 
men have of late been turning their attention in a new direc- 
tion, that of quantitative analysis by means of the spectrum. 
Not content with discovering what substances are contained 
in a given compound, they are devising means to determine 
the quantity of these substances. 

In a session of the French Academy of Science held No- 
vember, 7, 1870, Janssen stated that he believed he would 
soon be able to determine sodium quantitatively by means 
of the spectroscope. In his analyses, he was much annoyed 
by the constant presence of the sodium line, caused by the 
sea salt in the air ; so he directed the slit of the spectroscope 
upon the most brilliant portion of the flame of an ordinary 
gas burner instead of a Bunsen burner, in order to get a con- 
tinuous spectrum in which the D line did not appear sensibly, 
because of the abundance of the neighboring lines. Some- 
times he had to interpose several flames between the testing 
flame and the spectroscope. This led him to conceive the 
possibility of estimating the quantity of sodium by the num- 
ber of flames necessary. He also stated that the length of 
time it takes the sodium to volatilize might serve as a crite- 
rion of its quantity. 

These crude ideas formed the basis of a series of experi- 



ments undertaken quite recently by MM. Champion, Pellet 
and Grenier. After substituting colored glasses and colored 
solutions for Janssen's flames, and making a great many ex- 
periments, they constructed the " spectrOnatrometer," an 
instrument of considerable delicacy, but rather complicated 
in its arrangement. We will therefore confine ourselves to 
a description of its principles. 

The soda in the substance to be analyzed is converted into 
the sulphate, the volatility of which is found to be interme- 
diate between that of the chloride and the phosphate. Into 
the solution obtained a wire, of platinum-iridium '04 of an 
inch thick.is dipped and dried. It is then carried into a flat 
Bunsen flame with a perfectly regular motion by means of 
clockwork ; and the intensity of the sodium line, produced in 
the spectroscope directed upon the flame, is compared with 
that of a line produced from a solution containing a known 
quantity of sodium or from the volatilizing of solid pure 
sulphate of soda. The comparison is effected by caus- 
ing the rays of the substance to be examined to pass through 
a glass prism containing a colored solution. This prism, 
being wedge-shaped, permits the experimenter to make the 
light pass through different thicknesses of the absorbing 
liquid (that is, from '04 to '60 inch) until he gets a so- 
dium line equal in intensity to that of the standard of com- 
parison. The inventors have made a large number of ob- 
servations on solutions of known strength, and constructed 
a curve, whose abscissas represent the thickness of the layer 
of the solution in the prism through which the light has to 
pass, and whose ordinates correspond to the quantity of so- 
dium present. 

Dr. K. Vierordt, of Tubingen, the inventor of a delicate 
method of photometry by means of the spectroscope, solves 
the problem of quantitative analysis of bodies giving an ab- 
sorption spectrum in the following way : The slit of the 
spectroscope.adjusted to a certain width,is divided into two 
parts. Opposite one half is placed a solution of the body 
to be determined, and opposite the other a solution of the 
same body whose strength is known. The first slit is then 
narrowed or widened until the absorption is the same in both 
halves of the spectrum, when the width is read off. By 
using a series of solutions varying decimally in strength, 
from the weakest t o the strongest through which light will 
pass, curves may be constructed, in which solutions of un- 
known strength can be interpolated and their value ascer- 
tained. When a certain point is reached, further concentra- 
tion of a solution will not affect its absorbing power regularly, 
and it is therefore necessary to dilute liquids which are very 
concentrated. Tables to facilitate calculation have been 
computed by Dr. Vierordt. 

The most recent and perhaps the most important method 
yet discovered is due to Lockyer of England. It is based 
upon the following principles : When an alloy is introduced 
into the electric arch, the most volatile metal will be carried 
across to the other pole first,and its vapor will form so good 
a conductor that but little of the less volatile metal will get 
into the arch. To make the principle perfectly plain, we 
will quote an explanation given by Tyndall. When show- 
ing his audience the characteristic lines of silver and thal- 
lium, he found that the latter were far brighter, and that 
the former were diminished, when a bit of thallium was put 
in with the silver in the electric arch. " It is the resist- 
ance," he went on to say, " offered to the passage of the elec- 
tric current from carbon to carbon that calls forth the power 
of the current to produce heat. If the resistance were ma- 
terially lessened, the heat would be materially lessened ; and 
if all resistance were abolished, there would be no heat at 
all. Now thallium is a much more fusible and vaporizable 
metal than silver ; and its vapor facilitates the passage of 
the current to such a degree as to render it almost incompe- 
tent to vaporize silver." The more, therefore, of the more 
volatile metal is present in an alloy, the less of the other can 
be vaporized by the arch. 

Now on examining the arch by means of the spectroscope, 
Lockyer found' lines extending across the whole width of the 
spectrum and shorter ones reaching only part of the way. 
The former corresponded to the more volatile, and the latter 
to the less volatile, metal. Now, as the length of the latter 
increases with the quantity of the metal present.it is evident 
that by measuring them we can ascertain that quantity, In 
these determinations, the electric current is obtained either 
from a powerful battery, a Ruhmkorff coil or a magneto- 
electric machine ; and the heat of the spark is intensified and 
at the same time rendered constant by means of Leyden jars 
of constant surface. Instead of placingthe alloy to be tested 
in one of the carbon electrodes, we might have the electrodes 
themselves composed of the metals. Suppose we make one 
of pure gold and the other of some alloy whose percentage 
of gold we wish to ascertain. Then by separating the elec- 
trodes sufficiently, we finally arrive at a point where the 
gold lines from the alloy no longer meet the lines from the 
pure gold, but will extend only part of the way, leaving a 
gap on their half of the spectrum. If we now keep the 
same distance between the electrodes, and experiment on 
alloys containing different percentages of gold, the length of 
their gold lines will be found to vary with that percentage 
The length of the lines can easily be measured by causing 
the reflection of a graduated scale to fall upon the spectrum 
In assaying, where we frequently have to do with samples 
of gold whose fineness differs but little, a series of elec- 
trodes of known composition may be prepared ; and by com- 
paring them with alloys of unknown fineness, it is easy to 
tell, by simple inspection of the spectrum, which is the finer. 
The lines of the one containing less gold will not extend all 
the way across. 

The attention of the United States Mint has been called 
to this discovery of Mr. Lockyer's ; and while this article 



was in course of preparation, an officer from the Philadel- 
phia branch was experimenting in the Stevens Institute of 
Technology with a view of testing its practical utility. 

m ■». m 

Photometry of Colors. 

Mr. Wm. M. Lockwood, a practical photographer, read a 
paper before the National Photographic Association at the 
recent meeting in Buffalo, N. Y., in which he explains in an 
interesting and philosophical manner some of the mathemat- 
ics of light, and the difficulties connected with the photo- 
graphic production of colors. He says : 

"I closed up my window so as to exclude all solar light; 
then, with a small gimlet, I bored two holes through this 
covering to my window, about half an inch apart, one over 
the other. By placing the ground glass so as to cover both 
these holes, I noticed that the two rays of light, passing 
through the holes and glass, seemed to unite at a distance of 
nearly five inches ; the same trial with the purple glass made 
the rays unite at about seven inches ; deep blue glass, at 
nearly ten ; red glass, fifteen ; and yellow glass, over twenty 
inches. To me this was a real discovery, because it settled 
in my mind that colors were of different focal length, and, 
being so, affected or reduced the iodide of silver, in sensitive 
films, each in a different way. I subsequently ascertained 
that Tyndall and others had established the focal length of 
colors, but have not, to my knowledge, determined their re- 
spective actinic force. I have another theory beside the 
above mentioned that goes to more fully establish the rela- 
tive focal length of colors, and at the same time determines, 
to a certain extent, their actinic capabilities. Dr. Young and 
Augustin Fresnel, both eminent philosophers, were the first 
to establish the basis of what is called the wave theory of light. 
According to data arrived at by these gentlemen, a wave of 
pure solar light, in a clear atmosphere, is y^-J^ of an inch 
in length ; that of violet light, jTfhro > tliat of blue > mltm '> 
red, YVoTo'' y eIlow > Trinr- In fact > ' tne color of light is 
determined solely by its wave length.' Now the velocity of 
light being 192,000 miles in a second, if we ascertain the 
number of waves of each color in a mile and multiply this by 
192,000, we obtain the number of waves that enter the eye, 
or attack the surface of iodide of silver, in a second of time. 

Thus the waves of pure solar light amount to 913,384,192,- 
375,000. I n the same interval of time 699,000,000,000 waves 
of violet light enter the eye or attack the sensitive film of 
your plate. 

As violet light stands next to pure solar light in its actinic 
capabilities, you can easily understand what a large percent- 
age the reflection of solar (white) light has over that of any 
other, the difference in this instance being 214,384,192,375,- 
000 in favor of white light in a second of time. Now, gen- 
tlemen, do you fully understand how it is that the human 
face, which is possessed of from three to seven distinct col- 
ors, tends to solarization in what we term the * high lights ? ' 
Do you see how futile it is to attempt to photograph a red 
face with white draperies, a yellow face with purple clothing, 
a sunburnt and freckled face in white linen and laces ? Do 
you not now see at what a fearful discount you work when 
you attempt to make a finely modeled picture under these 
circumstances? Do you wonder that so many otherwise 
good pictures are so flat, white, and chalky in the high 
lights ? Seven eighths of all photographs made, which are 
failures in lighting and likeness, are attributable to this phe- 
nomenon alone. * * My cure is homoeopathic ; ' similia 
similibus curantiir,' or words to that effect, I use different 
colored reflectors, according to complexions. If red predom- 
inates in the face, use red as a modifier ; if blue, yellow, or 
brown, use blue, yellow, or brown. The rule is : Look for the 
most non- actinic color in a face, and select the colors of your 
reflectors accordingly. Why ? Because, by flooding the face 
with any color, you thereby tend to reduce all colors to a 
mean focus, or to reduce the difference in the length of the 
waves to an approximate length. 

" I tried this theory for several months and find it works 
nicely, and will do away with eeventy-five per cent of re- 
touching, which is an item now-adays. 

" I give you these thoughts, and the use of my system of 
lighting, free of charge. I have no patent. I have given 
you the particulars of my theory, not so much to provoke 
criticism as to provoke thought." 

• : — 1 11 — 

Persimmon Coffee. 

The Commissioner of Patents has lately issued a patent to 
to Edward Dugdale, of Griffin, Ga., for a new article of 
coffee, consisting of roasted persimmon seeds. Verily there is 
no end to the vagaries of the Patent Office. 
■»-»♦» «• 

That special sixty thousand edition of the Scientific 
American, which is to issue about the 15th instant, is near 
ly ready for the press. Orders for advertisements on the 
back page came in so quickly, after the announcement of 
our intention to print a special edition, that the space was 
all taken some time ago. 

One inside advertising page and the Business and Personal 
column will be left open for a few short advertisements till 
the morning of November 15. For terms, see inside page of 
this paper. 

The special number will be copiously illustrated, varied 
in contents, and full of useful information, which will in- 
sure its preservation by those who receive it. 

After the sixty thousand are printed, orders from adver- 
tisers and others will be executed, for any number of cop- 
ies of the paper desired, at reduced rates. When writing 
for terms, state the number of papers wanted. The larger 
the order, the less will be the price per hundred or thousand. 

o Hi m 

The Danbury News man has discovered that car wheels 
are being made out of paper. He is now desirous of finding 
out whether that paper is Iron. 
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IMPROVED FIREPROOF CONSTRUCTION. 

Such fires as those of Chicago and Boston have brought 
out the great want of fireproof material to be used in the 
finishing of buildings, such as roofs, cornices, partitions and 
interior walls. In the case of Boston, if the mansard roofs 
and the upper portions of the high buildings had been made 
of metal or other fireproof material, such vast destruction 
would have been impossible. 

In the annexed illustrations, is represented one of the 
latest improvements in fireproof construction. 
It consists of wall surfaces and partitions, 
all the material composing which is of iron. 
The form of the lath is such that, when in 
place, it presents a firm surface ; while at the 
same time, the latter is sufficiently open to 
receive and securely hold the plaster coat. 
The cost of the construction is claimed to 
be more moderate than that of anyTother 
plan now in the market. 

Pig. 1 is a perspective view of a room which 
the workman is fitting up with the improved 
lath. The mode of fastening the latter to 
the studding for side walls and ceilings is 
clearly represented. As there are no screws, 
pins, or rivets, the workman with one blow 
of his hammer securely locks the two adjac- 
ent laths in place. " 1 ^jj^"" 

As shown in Fig. 2, the laths are made of 
strips of thin sheet iron, about 36 inches 
long, which, by means of a machine invent- 
ed for the purpose, are formed to the re- 
quired shape.perf orated as atD,and delivered 
complete for bundling at the rate of one thou- 
sand per hour. 

Fig. 3 is a full sized section of lath in po- 
sition, with a side view of the perforated 
edge of the stud, A, showing the two tongues, 
B, by means of which the laths are fastened. 
A wedge-shaped tool is driven between the 
two tongues, so that they are bent outward, 
locking the edges of the laths firmly to the 
stud. As is evident, the strips may be se- 
cured in position with great rapidity. 

Figs. 4 and 5 represent a side view and section of the cor- 
rugated studding, as used for full partitions where the plas- 
ter coat is applied to both sides. The same illustrations 
also show the mode of fastening the studs to the floor by an 
adjustable foot, C. Fig. 7 gives the arrangement of the stud- 
ding where great stiffness is required to support the floors. 
Fig. 6 is a section of wall, showing how perfectly the plaster 

Fig. 3 

fiSiBiiiii 



such a state of purity that it may be unfailingly recognized 
by characteristic properties, and produced in court as 
evidence, D. A. von Bastelaer gives a process, already 
found of advantage in several judicial inquiries, which 
is based essentially on the solubility of phosphorus in ether 
and its almost perfect indifference towards solution of am- 
monia if in contact with it for only a short time. If the sub- 
stance from which phosphorus is to be separated is not fluid, 
such as phosphor paste, it is first reduced by addition of 




Ice Caverns In Switzerland. 

The Swiss Times says : Some fine 'caverns have recently 
been discovered on the right flank of the Monteratsch gla- 
cier, near Pontresina. At about half an hour's march from 
the foot of the glacier, there is a gallery in the ice about 
150 feet in length and 30 feet in hight (just beneath the sur- 
face), which serves as the vestibule to the caverns. At its 
extremity there is an opening about the hight of a man, 
within which there is a sharp descent over blocks of ice. 
From this point ropes and lights are need- 
ful. Some distance from the portal rises a 
splendid vault, seemingly cut out of the pure 
ice, and two lateral galleries open out from 
this, but of less hight. The temperature 
is not excessively cold, and the ice is dry. 
There is a lake within the large cavern, 
upon which blocks of ice are floating, and, 
in the distance, a small waterfall which 
supplies it. The colors of the vault and 
the crevasses show brilliantly, even under 
the moderate light of lamps. 




HOLMES' IMPKOVED FIREPROOF CONSTRUCTION.-Fig, 1 

water to the condition of a sufficiently thin pap, in order 
that it may be thoroughly mixed with ether by agitating for 
some seconds. Not only the weight of the original substance 
taken, but also that of the added water, is noted. After the 
reduction, about 100 grains, or any other suitable weighed 
quantity, of the fluid mass is taken, mixed with as much 
ether, and left in contact therewith in the cold for four or 
five hours, during which period the mixture is to be violent- 
ly shaken at frequent intervals. The ether, being now de- 
canted, is replaced with an equal quantity of fresh ether,and 
these operations are repeated about three times. The united 
ethereal liquids, protected from dust, are allowed to evapor- 
ate spontaneously at 59° or 68° Fah. in a shallow dish. At this 
point some water is added, that the phosphorus may be pro- 
tected from the action of the air after evaporation of the ether. 
If what remains after removal of the ether, be gently warmed 
to 122°orl40° Fah, the phosphorus unites itself with a portion 
of the fat, forming a fluid globular mass under the water, 
while the remainder of the matter taken up by ether rises 
to thesurf ace as a thin film. The globule containing phosphor- 
us is now treated with about 10 or 15 grains of strong aqueous 
ammonia in a small flask and violently agitated. This treat- 
ment is repeated a few times. Lastly, if the adhering am- 
monia be removed by washing first with water acidulated 
with sulphuric acid, and then with pure water, the phos- 
phorus remains behind, certainly somewhat soft in consist- 
ence, but otherwise exhibiting all the physical and chemical 
properties which characterize it. It may be brought in a 
little glass tube and handed to the judge as corpus delicti. 



coat is locked and Secured by the form of lath ; also how 

completely the clinching of the coat is distributed over the 

surface, thereby insuring even drying, without cracking. 

Plasterers who have laid 

coats on this lathing state 

they can cover twenty-five 

per cent more surface, with 

the same labor and time, 

than on the ordinary wood 

lath. 

The system, avoiding, as 
it does, the use of rivets 
or screws, is quite novel, 
and is secured in its va- 
rious forms by letters pa- 
tent. It may be applied to 
a variety of purposes, and 
it has been suggested that 
freight depots, shops, and 
similar buildings, can be 
constructed by setting up 
the frame and lathing the 
exterior, outside of which 
a coat of stucco might be applied, thus giving a fireproof struc 
ture at small cost. 

Further information, circulars, prices, samples, etc. , can 
be obtained by addressing the inventor, Isaac V. Holmes, or 
The John Cooper Engine Manufacturing Company, at Mount 
Vernon, Ohio. 




The Estimation of Phosphorus In Fatty Mixtures. 

In order to separate phosphorus from articles of food, 
vomits, and other matters containing fatty substances, in 



The " Jackson " Dipper. 

• Mr. B. Pennington presents to the 
photo fraternity, through the Phila- 
delphia Photographer, a new plate 
dipper, which is evidently a most 
useful little affair. He dedicates it 
to the public, not intending to se- 
cure it by patent. The body, A, 
he makes out of hickory, covered 
with shellac. At C it is curved, to 
keep the plate at a proper distance 
from the handle. B is a silver slide, 
which moves up and down on the 
handle so that any size of plate may 
be held. One special advantage of 
this instrument is that plates may 
be placed in the bath back up ; float- 
ing particles of dirt are thus pre- 
vented from injuring the film, which 
leaves the bath clean. Operators who 
love good work will find this dipper 
to be of value. 

— m i#» » 

English machinery for the American market, 

By reference to our advertising columns, an announce- 
ment from a celebrated English manufacturer will be found, 
offering, in this market, his ten inch lathes, the parts of 
which are made in duplicate by machinery, so exactly as to 
render them interchangeable. Parties wishing a superior 
lathe, of the size indicated, would do well to send to the 
manufacturer. G. E. IllingwortU, Leeds, England, for photo- 
graph, and obtain his price list. 




The total number of admissions W the Vienna Exhibition 
from the opening to the closing day was 7,250,000. 



ANTHON'S SEWER^GAS TRAP. 
Everyone who has ever examined the 
operation of the common V trap has doubt- 
less remarked that, at times, a gurgling 
noise proceeds from it just after the last 
portion of the water disappears from the 
basin, tub, or sink. This noise is caused by 
the trap emptying itself when the velo- 
city through it is too great, and in such 
case the apparatus is said to siphon out. 
Thus acting, it no longer serves as a sewer 
gas trap, but permits the foul emanations 
to escape and enter the house. 

Experience of this fact, as well as the 
knowledge that such a trap, even when 
provided with a trap screw, can seldom 
be cleansed when stopped up without the 
aid of a plumber, has led the inventor to 
devise the improved apparatus represent- 
ed in our engraving. There is a cylindrical 
box, A, into which the soil pipe, B, is introduced so as to 
extend some distance above the bottom, as shown in the sec- 
tional view, Fig. 2. C is the waste pipe leading from the basin, 
the open end of which, communicating with the boy, A, is at 
a lower level than the orifice of the pipe, B. The cover of 
the cylinder is arranged with the ordinary outer flange, hav- 
ing a bayonet joint to secure it in place (Fig. 1), and, be- 
sides, is provided with cylindrical walls, D, Fig. 2, which 
fit closely inside of box, A, and extend down below the sur- 
face of the water 3* 




It is claimed that this device effectually prevents the es- 
cape of sewer gases from the pipe, B, as they cannot pass 
down through the liquid and under the lower edge of the in- 
ner cylinder. The cover being easily removable, no obstacle 
is placed to the cleaning out of the box without the aid of a 
plumber, whenever it becomes necessary. 

Patented August 5, 1873, by Mr. George C. Anthon, of No. 
13 West 35th street, New York city, who may be addressed 
for further information. 



M. Gbuner, France, has been engaged in measuring the 
quantity of heat needful to effect the fusion of cast iron 
slags, dross, and steel, in order to compare the heat produced 
in blast furnaces with the heat utilized. He finds that cast 
iron melts at from 2,664° to 2,874° Fah. The heat of a hot 
blast iron furnace, for cast iron, is ordinarily reckoned at 
3,093° Fah. Bessemer steel, according to M. Grliner, melts 
at 2,912° Fah. Siemens estimates the heat necessary in a 
furnace to melt steel as 3,600° Fah. 
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A MANSION AND MUSEUM COMBINES. 
Mrs. Bowes, the wife of a wealthy Englishman, has re- 
cently built a new mansion, to be occupied not only as a re- 
sidence but also as a museum and picture gallery, intended 
to contain for public exhibition a large collection of works 
of art and articles of vertu, to the purchase and assembling 
of which She has devoted much time and money. On the 



The second floor contains the bed and dressing roomB, and 
the attics in the roof include the servants' bedrooms. 

The exterior of the building is of polished masonry, of a 
Buperior quality of stone from Mr. Bowes' estate. The or- 
namental terrace in front is approached by a wide carriage 
drive ; the steps in the center lead to the flower gardens. 



Electro-Music Reporter. 

A novel application of electricity to musical instruments, 
for the purpose of recording the inspirations of genius in 
musical compositions, is now in process of construction for 
Mr. C. T. Shelton, of New Haven, Conn. It is a telegra- 
phic attachment to an organ. Beneath each note of the 



The grounds are intended tO be laid out with walks, terraces, | three manuals and of the pedals, and connected with each stop 

of the organ, is a small brass spring, which is 
pressed down whenever the piece to which 
it is attached is brought into action. From 
each spring, wires run to a galvanic battery 
of twelve cells, and to the recording appa- 
ratus, which may be situated at any conve- 
nient distance from the organ. When the 
spring is pressed down, connection between 
the battery and the recording apparatus is 
formed, and the electric current passes 
through. The recording apparatus is very 
simple, and similar to that used in Morse's 
telegraph. Attached to the clockwork, by 
which a uniform motion is produced, are 
two cylinders some eighteen inches in 
length, between which is carried a strip of 
paper divided into about 250 longitudinal 
divisions — one for each note and stop in the 
organ. Corresponding to each of these di- 
visions is a magnet whose armature carries 
a lever armed with a style, which indents 
the paper as long as the electric current is 
passing through. Now, when any note or 
stop is brought into action the spring con- 
nected with it is pressed down, the circuit is 
completed, the corresponding armature is 
attracted to its magnet, and the division of 
the paper belonging to the note struck is 
indented with a line proportionate in length 
to the time during which the note is held 
down. A staccato touch will be represented 
by a simple dot, while a longer tone will be 
recorded by a more prolonged indentation. 
The clockwork is so geared that the paper 
is carried forward on the rollers at the rate 
of about one half an inch per second, thus 
recording each note in the most rapid play- 
ing at the rate of about ten notes per second 
by aline one twentieth of an inch in length, 
and longer notes by lines proportionally ex- 
tended. 




ground floor, in the center pavilion, is the entrance hall, 48 
feet 6 inches by 40 feet, and 30 feet in hight, and adjoining 
is the principal staircase, 37 feet by 32 feet. Within, these 
have been built of polished ashlar work, having pillars and 
pilasters, with, marble panels, carved caps, moldings, and 
spandrels. The stairs and galleries are all of polished 
stone, about 10 feet in width. On each side of the entrance 
hall are suites of large rooms ; and behind are the museum, 
and painting and sculpture galleries, 200 feet in length by 
45 feet in width. 

The first floor is arranged the same as the ground floor, 
with the exception of the addition of a grand reception 
room above the entrance hall, from which a fine view of the 
beautiful surrounding country is obtained. The picture gal-" 
lery is on thiB floor, and is 300 feet in length by 45 feet in 
width; it is lighted from the roof, and made entirely fire- 
proof. 



lakes, gardens, and an orangery, and other buildings neces- 
sary for the purpose will be erected. The mansion was built 
from the designs of Mr. J. E. Watson. 



Proposed Tunnel between Scotland and Ireland. 

For many years there have been projects more or less be- 
fore the public for uniting Scotland and Ireland by means of 
a tunnel ; and the Bcheme haB recently been again put for- 
ward, this time, however, with some reasonable probability 
of itB being carried out. A single line tunnel, 15 feet wide 
at base, 25 feet wide at the maximum, and 21 feet high, the 
side walls of which would vary from 4 to 7 feet in thickness, 
is estimated by the present projectors to cost nearly $23,000,- 
000, with the approaches. The length of the tunnel would 
be about twelve miles, and. it would extend from a point on 
the-north shore of Ireland, near Belfast, under the Irish sea, 
to the extremity of the peninsula opposite, in Scotland. 



Reduction of Copper Ores, 

The practical working of the Hunt & 
Douglas copper process, at the Ore Knob 
mine, Ashe county, N. C, is described as 
follows by J. E. Clayton : 

The ore to be treated was a copper pyrites 
of low grade, dressed to contain from 100 
to 120 pounds of copper to the tun of 2,000 
pounds ; the gangue was a clay slate. Our 
mode of treatment was as follows : The ores 
were crushed, sized by being passed through 
a sieve of forty holes to the linear inch, and 
sent to the calcining furnaces. These fur 
naces were simple three-hearth reverberato- 
ries, and were charged every eight hours 
with 2,000 pounds of the prepared ore ; the 
charges, after being in the furnace for twen- 
ty-four hours, were withdrawn, weighed, as- 
sayed, and sent to the tanks. The calcina- 
tion was effected at a low red heat, with a 
view of converting about one third of the 
copper in the charge into sulphate ; the re- 
mainder being as oxides, with the exception 
of from five to seven and a half pounds to 
the tun remaining as unoxidized sulphuret. 
The calcined ore was next charged^into 
tanks of about 3,000 gallons capacity, two 
thirds filled with bath, in weighed portions 
of 3,000 pounds. The mixture was then 
agitated by a stirring apparatus connected 
with the tank, and steam injected in suffi- 
cient quantity to raise the temperature to 
about 120° Fah. After eight hours stirring, 
the mixture was allowed to subside, the cop- 
per solution drawn off into settling tanks, 
and about 600 gallons of weak bath drawn 
down upon the residues remaining in each 
stirring tank, to cleanse them of the copper 
liquor. This weak bath was then drawn off 
into tanks containing metallic iron, the cop- 
per precipitated therefrom, and the liquid passed into a re- 
servoir, tank, to be again used in washing the residue from 
the following charge. The stirring tanks were then emptied 
and the residues wheeled, away. The general average of 
loss in these residues was fiom six to ten pounds of cop- 
per to the tun of ore treated. 

The strong copper solution, after fully subsiding in the 
settling tanks, was drawn into tanks containing iron (cast or 
wrought iron scrap), the copper precipitated, and the bath, 
with a Bmall addition of salt, used in the treatment of a new 
charge of roasted ore. 

After an experimental trial of a few months, we erected 
works equal to the treatment of the whole ore product of the 
mine. We, in the first start, prepared a given amount of bath, 
according to the inventors' formula, with copperas and salt ; 
and found in working the process that, by calcining the ores 
at a low heat, avoiding a dead roast, and bringing from 25 to 
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33 per cent of copper into sulphate, the bath was easily kept 
at standard strength without the addition of any copperas 
whatever. The salt added was equal to twenty-five per cent, 
and the maximum of iron consumed, to seventy -five percent 
of the copper produced. 

Our cost of making copper, obtained as cement, exclusive 
of mining and dressing the ores, and not including the pow- 
er required to work the stirring tanks, which was merely 
nominal, was, for producing 2,100 pounds of copper, from 
21 tuns of 5i per cent ores, $76.96, equal to 3f cents a 
pound. 

The cost of the plant required is small. The furnaces are 
simple and inexpensive in construction, and require about 
2 5,000 bricks each. The tanks cost, complete, about $60 
each, and the labor employed need not be skilled or high 
priced. 



AMERICAN ACADEMY OF SCIENCES. 

During the second day's session, papers were read by Pro- 
fessor Elias Loomis on the phenomena of great storms, in 
which he gave some results derived from the examination of 
the United States weather maps, and by Professor Theo- 
dore Gill on the number of classes of vertebrates and their mu- 
tual relations. Dr. Newberry repeated the paper read by him 
before the Portland meeting on the circles of deposition of 
American sedimentary strata, giving a comprehensive 
theory of the formation of all the sedimentary rocks in this 
country. 

The association then adjourned to meet at the Stevens In- 
stitute, where Professor Mayer described a 

NEW METHOD OP ANALYSIS OP COMPOSITE SOUNDS. 

It is well known that if a surface advance regularly under 
a point of a body having a pendulum vibration in a plane 
parallel to the surface, this point will describe on the surface 
a sinuroidal or (as it is now more generally called) a har- 
monic curve. Ohm states that such a vibration, and only 
such, can produce on the ear the sensation of a simple sound 
— in other words, of a sound which has one and only one 
pitch. But the point of the sonorous body, whether it be a 
point of a membrane, of the drum of the ear, of the end of a 
vibrating rod, or of the air itself, may be actuated by a 
motion which, when it is caused to describe itself on the 
above mentioned surface, may depart greatly in its form 
from the simple harmonic curve. Yet in this case, according 
to Ohm, the ear will act on this composite motion as the 
analysis of the mathematician can act on its corresponding 
curve, and will decompose it into the simple harmonic vibra- 
tions which compose it. Therefore the ear will, in this case, 
perceive several sounds, each having one definite pitch, and 
with the proper degree of attention can take cognizance of 
<\ny one of them, to the exclusion more or less of all the 
other components. 

But if Ohm's proposition be true, then there must be a 
reason for it in the very dynamic constitution of the ear. 
This Helmholtz saw,and the discovery of the 3,000 chords of 
corti in the cochlea and of Schultze's bristles in the ampulee 
led him to suppose that these bodies effected the analysis of 
the sound, vibrating sympathetically with its simple com- 
ponents. 

If we represent any composite sound by a periodic curve, 
Fourier has shown and states in his theorem that such a 
curve can always be reproduced by compounding harmonic 
curves (often infinite in number) having the same axis as 
the given curve and having the lengths of their recurrent 
periods as |, i\, i\, i\, etc. 

To decompose into its elementary harmonic vibrations the 
sonorous motions which such curve represents and indeed 
reproduces when it is drawn under a slit in a piece of paper 
which exposes only a point of the curve at once.it is required 
that only one vibratinar point of the body should be experi- 
mented on, and that the composite vibratory motion of this 
point should be conveyed along lines to bodies vibrating sym- 
pathetically to the elements of the composite vibration, and 
that these sympathetically vibrating bodies should be capa- 
ble alone of giving simple or pendulous vibrations. 

It is evidently impossible to subject to experiment the 
interior portions of the ears of mammalia, and we must 
therefore study the progress of the change in the position of 
the inner ear as we descend in the scale of life, so that, if 
possible, we may at last find animals whose external ear is 
exposed to view. It appears that, as we descend from the 
mammalia ie the scale of life, the exterior parts of the ear 
disappear and the interior portions advance toward the 
surface. 

After this introduction Prof esser Mayer gave an account, 
illustrated with elaborate experiments, of a recent research 
on the analysis of composite or musical sounds, and detailed 
experiments on the organs of hearing of insects, or what are 
supposed to be organs of hearing. 

After having first shown experimentally all the existing 
methods of the analysis of sound by taking one after an- 
other the elementary notes out of a reed organ pipe by the 
former known methods, he proceeded to analyze the same 
sound given by the reed organ pipe by his own method 
which is as follows : A membrane is placed near the sonor- 
ous body. Attached to a point of this membrane are several 
fibers from a silkworm cocoon. Each of these leads to a 
tuning fork. Now it is known that a tuning fork can only 
give a simple sound, that is, a sound having only one 
pitch. Hence if any of the sounds which are given by 
these forks exist in the sound given by the sonorous 
body, the forks giving these sounds, and only these, 
will vibrate. Professor Mayer showed this by placing on 
the prongs of the forks small pieces of wax. This system 
of analysis is found to be so delicate that, if the fork is 



thrown out of tune by the weight of the piece of wax, so 
that it will give one beat in eight seconds with the sound 
which it had before it was loaded, it will thus detect this 
difference in the pitch. According to Weber, of Germany, 
the most accomplished musical ear can detect a difference of 
pitch in two notes whose ratio of vibration is as 1,000 to 
1,001 ; but by this method a difference of pitch can be de- 
tected in two notes where the ratio of vibration is 4,000 to 
4,001. 

Professor Mayer then gave an account of experiments, in 
which he has partly succeeded in measuring the relative in- 
tensity of sounds by the quantity of heat that sounds give 
when the bodies producing them are caused to send their 
vibrations into india rubber. The rubber is in the form of a 
veryjthin sheet, stretched between the prongs of a fork and 
inclosed on the sides by a thermo battery. Professor Mayer 
is still conducting researches in this direction. Unless we 
can measure the intensity of sounds there is no science of 
acoustics. Last year Professor Mayer made an initial step 
in that direction by measuring with great accuracy the re- 
lative intensity of sounds of the same pitch. But to meas- 
ure the relative intensity of sounds of different pitch is a 
much more difficult matter, and has not yet been success- 
fully accomplished. Professor Mayer, however, hopes to 
succeed in this by converting a certain known fraction of a 
sonorous vibration into heat. 

Professor Mayer now exhibited to the Academy the result- 
ant curve produced by combining the first six harmonics of a 
musical note. This curve was then drawn in a circular disk 
of glass by removing from its blackened surface the con- 
tinuous line of the curve, which returned on itself. This 
curve was now placed in front of a lantern, and the image 
of the line was projected on a screen. A slit in a piece of 
cardboard having been placed in front of the curve, and in 
the direction of a radius of the disk, and the disk being re- 
volved, caused the spot of light on the screen to vibrate like 
the drum of the ear when it listens to a musical note. 

Professor Mayer then proceeded to give an account, illus- 
trated by experiment, of what he supposes to be the organ 
of hearing in insects. Placing a male mosquito under the 
microscope, and sounding various notes of tuning forks in 
the range of a sound given by the female mosquito, the va- 
rious fibers of the antennae of the male mosquito vibrated 
sympathetically to these various sounds. The longest fibers 
vibrated sympathetically to the grave notes, and the short 
fibers vibrated sympathetically to the higher notes. The 
fact that the nocturnal insects have highly organized antennae 
while the diurnal ones have not, and also the fact that the 
anatomy of these parts of insects shows a highly developed 
nervous organization, leads to the highly probable inference 
that Professor Mayer has here given facts which form the 
first sure basis of reasoning in reference to the nature of 
the auditory apparatus of insects. 

These experiments were also extended in a direction 
which added new facts to the physiology of the senses. If a 
sonorous impulse strike a fiber so that the direction of the 
impulse is in the direction of the fiber, then the fiber remains 
stationary. But if the direction of the sound is at right 
angles to the fiber, the fiber vibrates with its maximum in- 
tensity. Thus, when a sound strikes the fibrils of an insect, 
those on one antenna are vibrated more powerfully than the 
fibrils on the other, and the insect naturally turns in the 
direction of that antenna which is most strongly shaken. 
The fibrils on the other antenna are now shaken with more 
and more intensity, until, having turned his body so that 
both antennae vibrate with equal intensity, he has placed the 
axis of his body in the direction of the sound. Experiments 
under the microscope show that the mosquito can thus detect 
to within five degrees the position of the sonorous center. 
To render assurance doubly sure, Professor Mayer, having 
found two fibrils of the antennae of a mosquito which vi- 
brated powerfully to two different notes, measured these 
fibrils very accurately under the microscope. He then con- 
structed some fibrils out of pine wood, which, though two 
or three feet long and of the thickness of small picture cord, 
had exactly the same proportion of length to thickness as 
the fibrils of the antennae of the mosquito. He found that 
these slender pine rods or fibrils had to each other the same 
ratio of vibration as the fibrils of the mosquito. 

President Morton next explained his researches on the 

REMABKABLE FLUORESCENCE IN NEW CHEMICAL 
COMPOUNDS. 

The research has consisted in studying at the same time 
the fluorescence and the absorption spectra of various bodies, 
including the uranium salts, the organic substance anthra- 
cene and some of its derivatives, and a new body which he 
was fortunate enough to discover by the application of this 
method to products of the distillation. 

As we have already referred to Dr. Morton's brilliant dis- 
covery of thallene and the similar substance petrolucene.it 
is not necessary to repeat his remarks regarding these 

bodies. 

■><•.-• _ 

Resins. 

The resins best known to commerce and used extensively 
in medicine and several of the mechanical arts are nine in 
number, and are known as copal, lac, amber, dammar, com- 
mon resin, elemi, sandarac, mastic, and caramba wax. All 
these resins can be reduced to powder, and all can be dis- 
solved by a union either with acids, oils, or alcoholic pre- 
parations. Gum copal is the concrete juice of a tree grow- 
ing in certain sections of South America and the East Indies. 
The substance when pure is hard, shining, transparent, cit- 
ron-colored, and inodorous. It is not soluble in water or 
spirits, but may be dissolved in linseed oil, when submitted 
to a heat a little less than sufficient t6 boil or decompose the 



oil. V. r hen the solution is diluted with spirits of turpentine, 
it forms a beautiful transparent varnish. Shellac, or more 
properly lac, is a resinous substance obtained mainly from 
the ficus Indica, or banyan tree, on which it is deposited by 
an insect. It is composed of five distinct but very similar 
kinds, each of which is united with a small quantity of 
several other foreign substances, particularly a red colored 
matter. Stick lac is the compound in its natural state, in- 
crusting small twigs When broken off and boiled in water, 
it loses its red color, and is called seed lac. When melted, 
Strained, and spread into thin plates, it is called shell lac. 
United with ivory black or vermilion, it forms red or black 
sealing wax. When lac is dissolved in alcohol or other sol- 
vents, and submitted to different methods of preparation, it 
constitutes various kinds of varnishes and laequers. Lac is 
really dissolved by a union with caustic soda. Amber is a 
yellowish resin, and resembles copal. It is found on the 
seashore and frequently on alluvial soils with beds of lig- 
nite. It is capable of receiving a fine polish, and is used for 
ornamental purposes, to adorn pipes, walking sticks, etc. 
It is also the basis of a fine varnish. By friction it readily 
becomes electric. Amber will not dissolve in alcohol, but it 
yields to the action of concentrated sulphuric acid, which 
will dissolve all resins except caramba wax. The union 
with the sulphuric acid gives dammar a brilliant red tint, 
but to other resins a dark brown color. Dammar is obtained 
from certain trees indigenous to the East Indies ; among 
others the dammara and the dammer pine. It is principally 
used for making varnish. Dammer dissolves easily in sul- 
phide of carbon, oil of turpentine, linseed oil, and benzol. 
Common resin is the product of the southern pine, and is 
readily soluble in alcohol and the essential oils. Elemi is a 
concrete substance obtained from several species of trees 
growing in the tropics, but having much the same appear- 
ance and undoubtedly allied in origin. It is used by the 
medical prof ession in ointments and plasters, and by me- 
chanics as a base for the manufacture of varnish. This 
resin dissolves with difficulty in alcohol and linseed oil, but 
gives way under the action of turpentine and benzol. Mas- 
tic exudes from the mastic tree, which grows in the island of 
Scio in the Mediterranean Sea. It runs freely when an in- 
cision is made in the body of the tree, but not otherwise. 
It is of a yellowish white color, is semi-transparent, of faint 
smell, and is used as an aromatic and an astringent. It is 
also used by painters as an ingredient in drying varnishes. 
Sandarac is the product of a tree growing in Barbary. It is 
obtained in what are known as transparent tears of a white 
color, and is used principally for incense and the manufac- 
ture of varnish and, when pulverized and mixed with other 
substances in a pounce, as a perfume. The following resins 
will become pasty before melting: amber, lac, elemi, san- 
darac, and mastic; the others will become liquid at once. 
Ammonia will slowly dissolve copal, mastic, and sandarac ; 
but on the other principal resins, it has very little effect. 
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modern miracles. 

Under this heading we recently made mention of the al- 
leged miraculous trickling stone in France, and expressed 
surprise that scientific persons like the editor of Les Mondes 
should lend themselves and their columns to the maintenance 
of an imposition so gross and barefaced as this. 

Professor J. O'K. Murray, of St. Francis College, near this 
city, takes up the cudgel in behalf of the new miracle, and 
knocks daylight into the subject, and into the Scientific 
American, in the following heavenly style, which we pub- 
lish in order that both sides may be heard : 

"To the Editor op the Brooklyn Eagle: — For a slip- 
shod, threadbare editorial commend us, from time to time, 
to the Scientific American. That any journal with such 
a respectable, high sounding name should make such an ex- 
hibition of shallowness, bigotry, and gross ignorance is quite 
astounding. The following quotations are from one of its 
recent leaders, headed " Modern Miracles." As a specimen 
of scant knowledge, obtuseness, and " stump " writing, it is 
worthy the days of Know Nothingism. Alluding to the 
justly celebrated shrine of Lourdes, it treats its readers to 
the following unscientific twaddle : 

' A sickly child laboring under a diseased constitution, and 
a spring, opportunely trickling from a stone, sum up the 
entire wonder. * * * A peculiarity of this especial mys ■ 
tery is that it is not susceptible of direct test, and is there- 
fore a mere matter of faith. * * * If the editor of Lea 
Mondes will visit any negro camp meeting in the United 
States, he will remark innumerable repetitions of religious 
ecstasy such as that of Bernadette. He will find both old 
and young of both sexes launching off into descriptions of 
golden cities and celestial inhabitants, which they sincerely 
believe, which will throw the peasant girl story far into the 
shade.' 

This is poor English, but the utter stupidity of the logic is 
immeasurably below the lingo in which it is clothed. It is 
wanton and ignorant insult to every intelligent Catholic. 
The fact is, when the Scientific American attempts to 
treat of such matters, it goes out of its proper sphere, and 
no longer knows ' what it is driving at. ' I consider it be- 
neath me to refute language which carries with it its own 
refutation. It is a sample .of the 'supreme ignorance and 
gratuitous nonsense which occasionally crops out among cer- 
tain snarling scoffers and soi disant men of science, when 
they treat of some religious topic. About Catholicity or its 
miracles, such personages generally know a litile less than 
nothing. A sewing machine or a balloon is a more proper 
theme for the exercise of their craniums. Pity and indigna- 
tion alternately arrest the mind in reading the shabby effu- 
sions of these scientific upstarts. J. O'K. Mtjrbay, 
Professor in St. Francis College." 
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Iron and Steel Exhibits of the W est. 

Conceding the greatness of the Northwest as an agricul - 
tural and stock raising region, people have been content to 
think that its progress is comprised in the products which 
its superiority in these respects so generally yields. The 
prospect of its great cities assuming an importance as manu- 
facturing points has almost been lost sight of by the masses. 
The displays made by the iron makers at the Chicago Expo- 
sition, says the New York Times, show what these products 
are, and indicate to what extent the mining wealth of the 
West is being taken advantage of by points brought near to 
the ore regions by rail and lake navigation. 

Among the exhibitors was the North Chicago Rolling Mills 
Company, of which Captain E. B. Ward is president. These 
mills have an annual capacity of 25,000 tuns Bessemer steel 
rails,30,000 tuns railroad iron,and 50,000 tuns pig metal. The 
samples which the company expose are very fine and exten- 
sive, and attract a large degree of attention. The texture of 
the metal used in them is illustrated by rails twisted, curled, 
bent double, and subjected to any process which will show 
the torsion, strength and ductility of the metal. One of the 
most curious specimens is that of a polished steel rail, about 
four feet in length, twisted while cold. The test thus given 
to the quality of the metal is severe, and certain to bring to 
light any of its imperfections. The rail in question shows 
not a fracture, flaw, or even the slightest blemish. 

A number of broken steel ingots were also among the ex- 
hibition. They weigh from 1,100 to 1,400 pounds each, are 
perfectly solid, and show a texture and density that is not 
excelled by any Bessemer steel mill in this or any other 
country. The company claim that they are making as fine 
an ingot as is manufactured in the world. The quality of 
the Lake Superior iron is particularly adapted to the manu- 
facture of steel, and it excels the best brands of the foreign 
market. The company are the owners of vast mining inter- 
ests in the Lake Superior regions, and they carry on the pro- 
cess of manufacturing through all the details, from mining 
the ore to turning out the rails. A piece which had been 
recently tested was on exhibition. It stood the remarkable 
test of 73,250 pounds to the square inch, with an elongation 
of sixteen per cent. A sample of chains manufactured of 
Bessemer steel, at the Wyandotte (Michigan) Rolling Mills, 
constituted an interesting feature of the display. A com- 
parative list of these chains with those of English make 
shows the following result : 
Size. Quality. Streugth. 

li inch American 101,750 

English 76,500 

| inch American 28,875 

English 19,000 

f inch American 38,000 

English 26,000 

i inch American 15,825 

English 8,500 

7-16 inch American 10,250 

English 5,750 



Reduction or Auriferous Pyrites. 

Dr. Ira M. Phelps has devised a process which is described 
as being of the highest metallurgical importance as well as 
scientific interest. The sulphur contained in the ore furnish- 
es a large portion of the fuel ; it being compelled, in a great 
measure, to consume itself. Oxygen and mercury, the form- 
er obtained from the atmosphere without money and with- 
out price, and the latter secured against excessive loss by 
properly constructed amalgamators, are the only chemicals 
needed except that famished by the ore itself. The sulphur, 
which has hitherto been the most troublesome element, is 
made to do its duty not only in accomplishing its own de- 
struction, but in effecting the release of the golden treasure 
it has so long and persistently guarded. That a thorough de- 
sulphurization of the ore is a necessary prelude to amalgam- 
ation is a conceded fact, and it is the difficulty of accom- 
plishing this desulphurization that has led to so many fail- 
ures. Dr. Phelps maintains that the cause of all the failures 
has been an insufficient supply of oxygen, the enormous 
bulk of air necessary to supply it never having been even ap- 
proximately estimated or conceived. But in addition to this, 
there are four other conditions, to secure and maintain which 
is of vital importance : a supply of oxygen sufficient to meet 
all the demands of oxidation, a proper and timely regulation 
of the heat, the constant agitation of the ore, and sufficient 
time to perfect the chemical changes involved. 

The importance of fine pulverization is fully recognized by 
Dr. Phelps, who takes especial care to point out the enor- 
mous difference, in the time required, which variation of size 
makes, a little variation in its superficies making a very 
great difference in the time required. Dr. Phelps claims to 
to have obviated this difficulty by introducing the ore un- 
derneath the draft current, and causing it to pass down the 
terrace floor of the inclined flue in a substratum of atmo- 
spheric eddies, without being once brought in contact with 
the ascending current. 

*-M»-«i 

The Defilement of Air by Volatile Vapors, 

A paper on this subject was read in the Health Department 
of the recent Social Science Congress, by Mr. W. J. Cooper. 
Air, the writer held, to be fit for respiration, ought to be of 
extraordinary purity ; but it was to be regretted that some 
well meaning workers in sanitary science recommended a 
course of action which (by adding noxious vapors to the im- 
pure air, for disinfecting purposes) not only increased the 
previous defilement, but prevented clarification, which was 
the main object to be attained. Air could not be charged 
with any volatile vapor without detriment, whether it was 
sewer gas from the drains, carbonate of ammonia from horse 
droppings, aroma from the dust cart, or the equally vile odor 
which arose from weak solutions of carbolic acid now used 
in some towns with the idea that it would destroy the germs 



of disease. Eminent authorities had proved the fallacy of 
this notion. Carbolic acid in a concentrated form would ar- 
rest decomposition for awhile, but Pettenkof er's experiments 
had clearly shown that when the acid was further diluted 
germ development was actually encouraged ; Dr. Dougall's 
recent experiments had exposed the futility of the use of the 
vapor of carbolic acid upon infective matter; and it was also 
known that, during the Franco -German war, although hos- 
pitals were saturated with carbolic acid, still hospital gan- 
grene prevailed. With these facts before them, it was in- 
tolerable that the air of our public places, our dwellings, and 
our towns should be daily defiled by the volatile vapors aris- 
ing from this objectionable substance with the vain expec- 
tation of preserving the public from infection, the effect be- 
ing to encourage a rather expensive method of creating a 
nuisance. 

Where carbolic acid was used, it could not be always ascer- 
tained whether the stench operated upon was removed or 
not, but they know that when applied to urinals the sickly, 
ammoniacal odor was not affected ; the twofold atmospheric 
defilement of the carbolic and ammoniacal vapors being dis- 
tinctly and separately distinguishable. There was much 
evidence to show that the air could not be impregnated with a 
vapor sufficiently powerful to destroy germs or infectious 
matter without damage to the tissue of the lungs. Liebig 
had stated that lung disease was produced by the use of 
chlorine as a disinfectant in hospitals. In the last published 
number of the proceedings of the Chemical Society, it was 
related that Mr. Ernest Theophron Chapman, an eminent 
chemist, who recently lost his life by an explosion in a chem- 
ical manufactory in Germany, had suffered in health for 
many years from the effects of the inhalation of chlorine, 
which brought on hemorrhage from the lungs, a complaint 
which would frequently occur when he was under the influ- 
ence of any excitement. It was also known that the strong 
Highland workmen, employed at the St. Rollox Works in 
Glasgow, were rapidly destroyed by the chlorine vapor given 
off from the bleaching powder manufactured there. Bro- 
mine, iodine, and ozone were equally mischievous in their 
action. Before they could use enough iodine to have any 
effect upon germs, it would produce the well known iodine 
catarrh. Bromine would overpower the senses with its suf- 
focating stench long before it could disinfect ; and if the at- 
mosphere were to be overcharged with ozone, it would be 
productive of equally deleterious consequences. 

Recent investigations had fully exposed the futility of 
several methods practiced with the intention of destroying 
the germs of disease by attempting the impossible task of 
disinfecting air. These delusive theories had been based 
upon the fallacious supposition that a chemical re-agent re- 
tained its destructive power when very dilute. Experience 
has shown, however, that the very reverse happens in many 
instances. Strong sulphuric acid will set fire to wood shav- 
ings, and so destroy them. Dilute sulphuric acid will trans- 
form shavings into grape sugar, which is susceptible of fer- 
mentation. This was an illustration which held good 
throughout organic chemistry. Professor Rolleston informs 
us that unless so mach sulphurous acid be put into the air 
of a room that no one could exist in it for a minute, all 
fumigation is abortive. Professor Wanklyn, in a recent 
paper on disinfectants, observes that the wisdom of the 
physician who places his little saucer with bleaching powder 
and muriatic acid in the chamber of his patient is compara- 
ble with that of the Cattle Plague Commissioners who tied 
carbolic cloths to the horns of the cattle to disinfect the 
air of the agricultural districts. 

If the air of a room be foul, the obvious remedy is to open 
the window to let in the external air as the best possible pu- 
rifier. If the room contains germs, they will probably find 
surfaces to rest upon, and it is by cleansing all surfaces that 
the room is to be purified, and not by futile attempts to dis- 
infect an ever changing atmospheric current. As germs of 
disease m-ust be looked upon as a dangerous enemy, they 
must be treated as an invading army and deprived of every 
possible feeding and resting place. As they are fostered in 
filth and putridity, all filth and decaying matter should be 
carefully removed, and decomposition should be arrested in 
sewers, on road surfaces, and in all holes and corners where 
putrefying matter of any kind is deposited. For the purpose 
of arresting decomposition, chemical substances should be 
used which do not by their nature defile the air, and are not 
dangerous, destructive or offensive ; for it is of the utmost 
importance to make disinfection popular, and it is contrary 
to human nature to delight in substances which are irritat- 
ing and obnoxious to the senses, and which have a tendency 
to cause a positive evil in the attempt to prevent a possible 
one. 

In the discussion which followed,Dr. Carpenter expressed 
general agreement in the novel and striking ideas promul- 
gated by Mr. Hooper, as did also Dr. Shrimpton, while Dr. 
Hardwicke fully corroborated the statements regarding the 
state of some of the hospitals during the Franco-German 
war. As an instance of the mischievous effect of carbolic 
acid as a disinfectant, Dr. Hardwicke stated that, finding the 
milk supplied to him, when mixed with tea, had an unpleas- 
ant taste, he made enquiries of the milkman, and found he 
had been using carbolic acid to disinfect a drain in his dairy, 
the milk had absorbed the vapor of carbolic, and so made the 
milk unfit to drink. He had also known many cases of fatal 
accidents occurring from its use. 



SCIENTIFIC AND PRACTICAL INFORMATION. 



The addition of a small quantity oi Doric acid to mUK re- 
tards the separation of cream, and the milk does not be- 
come sour when kept several day=i. Beer also, to which bo- 
ric acid has been added, does not so quickly become hard. 
— A. Birschberg in Arch. Pharm. 



PREPARATION AND PRESERVATION OF MUSHROOMS. 

Dr. Remsch, in Les Mondes, proposes to cover the fungus 
with a film of collodion and place it in an airy position. He 
states that the contraction of the mushroom is equal in every 
way, and that the chemical and anatomical constitution re- 
mains the same. An exact form, preservative against the 
destructive action of oxygen, and also against insects and 
germs, and the keeping of the substance for future ex- 
periment, are the advantages obtained. 

THE SPECTROGRAPH. 

The name is given to a simple little device for copying 
drawings, exhibited in the French department of the Vienna 
Exposition. It consists of a board, near the middle of which 
is a piece of window glass fastened at right angles to it by 
means of two grooved wooden uprights. When placed near 
a window, with a drawing or copy on the end of the board 
nearer the window, its reflection in the glass causes it to ap- 
pear upon a sheet of white on the opposite side of the glass. 
In this way quite an accurate tracing can be made by one 
who is no draftsman. 

THE OXYHYDROGEN LIGHT. ~;^ 

Dr. John Nicol describes, in the British Journal of Photo- 
graphy, a new mode of making lime cylinders as follows : 

Four parts of precipitated chalk are intimately mixed 
with one part of ponderous carbonate of magnesia, and the 
whole made into a stiff paste with mucilage of gum arabic. 
The mass should be well beaten in a mortar, or in any other 
way to ensure thorough incorporation, and made a little 
stiffer than glazier's putty. It may then be rolled on a 
slightly oiled marble or porcelain slab, or smooth board, till 
it assumes the form of an ordinary ruler, and then cut into 
suitable lengths. The holes are easily made with a wire of 
the proper thickness ; and if the wire be " olive ended," like 
those used for piercing tobacco pipe stems — that is, having a 
tiny bulb or button at the end to be inserted — it will pene- 
trate straighter and easier. The cylinders thus finished 
only further require drying, which may readily be done in 
the kitchen oven ; and as they must be thoroughly dry, they 
may be left there for two or three days. 

THE VALUE OP SEWAGE. 

Commenting on the sewage question and notably with ref- 
erence to the utilization of the waste soil from Liverpool 
sewers, a writer in Iron estimates that a town of 100,000 in- 
habitants produces fertilizing material to the value of $250,- 
000 per annum. In the above mentioned city, it is consid- 
ered that the sewage, if properly utilized, would be worth 
fully $750,000 a year. The entire population of Great Brit- 
ain, with all her colonies, is about 75,000,000 souls, and each 
person produces annually about two and a half dollars worth 
of valuable material. Hence the aggregate amount is val- 
ued at $187,500,000, a sum equal to the joint annual yield of 
the Australian and Californian gold mines. Applying this 
vast total to agricultural purposes, it would produce fully 
ten times its value in breadstuff's, beef, milk, butter, and all 
kinds of vegetable and animal food. The United States con- 
tain about 40,000,000 people, and hence $100,000,000 worth 
of useful substance is yearly wasted : a sum, it is hardly 
necessary to say, which, if added to the finances of the coun- 
try, would lessen the chances of future panics and aid mate- 
rially in paying ofii the national debt. 

MEAT FROM AUSTRALIA. 

A cargo of Australian meat has recently been sent to Eng- 
land, and its preservation during the voyage is effected by a 
'new process, in which no antiseptic materials of any kind 
are employed. The beef and mutton is brought on board 
directly from the slaughterhouse and thrown into an iron 
tank, no particular care being exercised in arranging the 
pieces. The reservoir is placed within another and larger 
receptacle, and ice, produced by artificial means, is packed 
upon the cover of the inner vessel. The water due to melt- 
ing runs over the upper surface and down the sides of the 
latter ; and it is collected at the bottom, to be returned by 
tubes to the ice, to be again refrigerated. The apparatus is 
built in a kind of well, made between the upper deck and 
hold of the vessel, about amidships, and is protected by lay- 
ers of sawdust and other non-conducting material. It is 
said that meat thus treated has been kept on shore for eighty- 
five days without losing any of \te properties or becoming in 
anywise decomposed. ~t '":'. 



THE VIENNA EXHIBITION — AUSTRIAN COURT HONOR 

TO AN AMERICAN CONTRIBUTOR. 

Telegrams to the New York Herald. 

Vienna, Not. 1, 1873. 
The Emperor of Austria has conferred the " Imperial Order of Francis 
Joseph" upon Hon. Nathaniel Wheeler, President of the celebrated Wheeler 
& Wilson Sewing Machine Company of New York. 



More Distinguished Honors. 

Baltimobe, Md.. Oct. 31. 
The Maryland Institute has awarded Wheeler & Wilson the goldmedal 
for the new No. 6 Sewing Machine. Other sewing machines received 
nothing. 
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Improved Middlings Separator. 

Robert L. Downton, Colllnsvllle, 111.— This Invention has for Its object to 
furnish an Improved apparatus for separating middlings Into grades, so as 
to enable alargerper cent of first gradeflour to be made from the wheat 
by mixing with the first grade or grades of the middlings. The unsorted 
middlings pass through a spout against a disk which distributes them cen- 
trlfugally upon Incllnedaprons, whence they pass down, the heavier por- 
tions to an Incline and the lighter Into a cylinder. The latter are drawn 
by a suction fan through one pipe, and discharged through another Into a 
chamber. Here the air blast Is regulated to cause a deposit of a second 
grade, while the lighter passes on to anotherchamber. This operation Is 
continued until as many grades are obtained as may be desired. 
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Improved Corn Planter Runner Bending Machine. 

Smith W. Kimble, Springfield, 111.— This Invention relates to means 
whereby the runners of corn planters may be cheaply, conveniently and 
effectually bent into the desired shape ; and consists in a vibratory segment 
provided with slotted arms, between which are placed side rolls and a re- 
ciprocating top roll, combined with a curved former and a superposed bar 
the subjacent surface of the latter gradually approaching the top of the 
former from front to rear. 

Improved Tanning Compound* 

Michael W. Fry, Guyandotte, W. Va.— This invention relates to a meth- 
od of neutralizing the acid which remains in hides after they have been 
tanned, and which are calculated greatly to damage the leather. It con- 
sists in removing the acid from previously tanned hides by Immersing them 
in a bath or solution of salt and soda, according to a formula fully set forth 
iu the specification of the patent. 

Improved Hoe. 

Harrison Parkman, Philadelphia, Pa.— This invention is an improvement 
in that class of hoes which are double Mailed, that is, pointed on one side or 
edge and straight on the other or opposite one, to adapt them for different 
kinds of work. The invention consists in bending or striking up the hoe 
blade.soastoformacentralribon theinnerside or surface thereof »•■"' " 
corresponding groove on the other aide, the same extending from the 
center to the termination of the pointed end. The object of this construc- 
tion is twofold : to strengthen the hoe blade and adapt it to work easily in 
the earth, and to form a suitable recess to receive the end of the handle 
socket or other devices by which the blade is secured to the handle. The 
remaining feature of the invention relates to the construction of the 
handle socket whereby it is adapted for firm and durable connection with 
the hoe blade and for other purposes. 

Improved Blowpipe. 

John E. McClure, San Francisco, Cal., and Danf orth H. Ainswort , Salin- 
as, Cal.— This invention relates to a peculiar construction of that class of 
blowpipes which are used in connection with a lamp, whose flame is ex- 
pected both to vaporizethe liquid in vessel and to be forced upon and melt 
metals or solder. The invention consists in a blowpipe of two connected 
chambers, having front convexities with intermediate air space, the ejec- 
tion being located upon the upper convexity while the lower receives the 
flame that is to generate the vapor. 

Improved Thrashing Machine. 

Willard Verill, Elwood, N. J.— The grain is fed to an endless apron by 
which it is carried beneath the beaters, which are attached, to a shaft, and 
which are bent at a little distance therefrom, so that, as the said shaft 
rocks, the said beaters may strike squarely upon the erdless apron and 
platform beneath. The extreme ends of the beaters are bent upward to 
prevent them from catching upon the endless apron. 

Improved Harness Trace Buckle. 

Hillery H. Hartzell, Holden, Mo.— The object of this Invention is to pro- 
duce a trace buckle, which forms a strong and more effective connection of 
the straps the greater the strains applied to them, being perfectly free from 
friction by cutting, or breaking a trace off. The frame of the buckle is 
provided with an inclined loop at one end, and a loop at the other end, 
toward the hames. At theturningpoint isan indentation. Acentrallat- 
eral connecting piece carries the upright tongue of about the hight of the 
end loops, which admit the heaviest and thickest traces in use. The 
traceis suitably perforated to fit over the tongue. Another loop consists 
of two parts, of which one connects with the hame strap, and has a side 
expansion to embrace the curved loop of the frame. A lateral bar divides 
the double loop centrally, and bears against the indentation, producing 
thereby a twofold connection of frame with the loop. A strain exerted 
on the trace and home strap causes an upward gliding of the bar, and 
thereby a tightening of the hold on the trace. 

Improved Harvester Rake. 

John L. Owens, Cambria, Wis.— A tubular standard supports a beveled 
wheel which turns loosely thereon and carries a horizontal rim turned by 
the driving wheel. The rake arms are pivoted on the upper side of this 
rim, and arranged so that the inner ends work upon a stationary cam as 
they are carried along, which allows the arms to rise at the inner ends and 
fallatthe outer ends to bring the rakes down to the apron. Suitable de- 
grees are provided in order that this cam may allow some of the rakes to 
pass above the grain on the apron of the machine when the grain is so 
light thata quantity sufficient f ora gavel does not accumulate aseach suc- 
ceeding arm passes. For intercepting some of the »'akes, there is a tappet 
wheel with, say, three rows of tappets on its face, and capable of sliding 
lengthwise to bring either set of its tappets into action according as de- 
manded by the volume of grain, the said sets each beingarrangedf or hav- 
ing a different effect in throwing out ;the rakes— that is, varying the order 
of throwing them out. It is shifted by suitable mechanism arranged in a 
place where it can be reached conveniently by the operator to shiftltat 
will, and provided with a holder by which it can be held in either of three 
positions corresponding to three sets of tappets. 

Improved Saw Set. 

Benjamins. Castle, Johnstown, O.— In the groove of a bench is arranged 
a setting plate over which is a setting clamp and setting tool. The clamp 
consists of a strong bar extending over the setting plate nearly its whole 
length, then binding horizontally beyond the edge, and then down through 
the frame to levers, which are forced down by a screw to press the clamp 
down on the saw, which is laid on the plate. The levers are forced up by a 
spring. The tool is forced down on the saw teeth by the blows of a hammer, 
and it is forced up by another spring. 

Improved Cotton Gin. 

Beall Hempstead, Little Rock, Ark.— The brushes consist of two flanges, 

in halves, and bolted togetheraround theshaft, with brushes attached to 

the sides and projecting obliquely forward, or in the direction in which they 

turn, and meeting together at the middle of the space between the flanges. 

There are, also, bristles attached to the shaft, between the flanges, 

and projecting radially from it. The object of having the bristles project 

forward is to have them impinge with greater force against the sides of 

the saws than they otherwise would, and prevent them from being sprung 

backward away from it. A wide, endless carrier of canvas is arranged 

mder the saws to receive the seeds and other droppings, and carry them 

rat through the gin case. There is an endless chain carrier in the hopper, 

vith teeth to convey the cotton alocgfrom the place of receiving it to the 

lassage through the top of the gin case. This works in connection with an 

ipen wire bettom above the chains, an open wood bottom below them, or 

ither alone, and a gage to spread and equalize the cotton, regulate the 

uantity supplied to the gin, open the bolls, and remove them and other 

oarse matters, which are arrested by the teeth of the gage or regulator, 

nd caused to fall, through the open bottoms, to the gin case, from which 

ley are carried, by teeth, into the drawer, which is removed from time to 

me and emptied. 

Improved Machine for Making Chains. 

Louis Souther, Springfield, 111.— This invention has for its object to fur- 

sh a machine which shall be so constructed as to bend the iron into link 

rm, weld its ends, and make a complete chain by a continuous operation. 

using themachine, the parts being in position, a bar is laid upon the 

tched upper ends of fingers. As the mackine moves forward the former 

thrown into place and the fingers move upward, bending the bar around 

3 former. Lips descend upon each side of the upper ends of the bent bar, 

d a die comes down, bending the ends of the bar down upon the upper 

•t of the former. The die rises slightly, and the lips are forced toward 

;h other, welding the ends of the bar between the lips, the former, and 

t die. The movement of the lips toward each other allows the lock or 

ch bar to drop, confining the lips in position. The former is then with- 

wn from the link, and the sleeve, the lips, and the link make a quarter 

olution, coming into such a position that another bar may be thrust 

ough the link and laid upon the ends of the fingers. A locking bar now 

htly descends, bringing its bend in contact with a block, which releases 

lips, allowing them to spring apart and the link to drop upon the bar. 

lips now return to their former position, the former Is thrust forward, 

soon. The chain, as completed passes down through a hollow bar. 



Improved Wind Wheel. 

Nicholas Sheplar and Daniel Sheplar, Murray vine, 111.— To the upper part 
of the wheel shaft are rigidly attached four or more short wings, to the 
outer edges of which are hinged other wings, which are all connected and 
held in the same relative position by a rope secured to each, and which 
allows them to move freely upon their hinges. A weight is so arranged as 
to hold the other wings against the wind in ordinary circumstances, but, 
should the windlncrease in force, it will turn them back upon their hinges 
into a position more or less oblique according to the force of the wind. 
As the wind decreases in force the weight draws the wings back into their 
former position. A hood, made in the form of a half drum, and is designed 
to cover about one half of the wheel and protect the returning wings from 
the action of the wind. 



NEW BOOKS AND PUBLICATIONS. 

Illustrated Book and Description of Leffel's Im- 
proved Double Turbine Water Wheel, for 1873. 
Springfield, Ohio- James Lefiel& Co. 
The authors of this work give not only copious illustrations of their 

celebrated wheel in this handsomely printed pamphlet, but also a great 

aeal of general information in water power, the best mode of utilizing it. 

etc., which is important to mill owners generally. 

The Practical Magazine: an Illustrated Cyclopaedia of 
Industrial News, Inventions, and Improvements. Lon- 
don : 7 Printing House Square. Boston : J. R. Osgood 
& Co. 
This periodical maintains the high reputation which, since its first issue, 

it has enjoyed in this country and in Europe. It is one of the handsomest 

of all the journals which reach us, and is edited with great judgment 

and taste. 

Proportions of Pins used in Bridges. By Charles 

Bender, C. E. 
Ventilation of Buildings. By W. F. Butler. 

These two handy books are Nos. 4 and5 of Sir. Van Nostrand's Science 
Series. 

Illustrated Catalogue of the Baldwin Locomotive 
Works, Philadelphia, Pa. 

Messrs. M.Baird& Co., the proprietors of the world-renowned Baldwin 
Works, have published a very handsome catalogue, containing a succinct 
history of locomotive construction in America, and detailed descriptions 
of the numerous forms of engine built by them. The latter are illustrated 
by well executed photographs. The typography and binding are of the 
highest order, and do credit to the printers, Messrs. J. B. Lippincott & Co. 

The Daily Record, or Everybody's Diary, for 1874. 
Price $1.50. New York : Hastings & Co., 202 Broadway. 
This is a convenient form of diary for commercial use. The space allot- 
ted to each day is one third of a page, which shows a week's record in each 
opening. Its convenience for use is enhanced by it being Interleaved with 
blotting paper. 

Lockwood's Directory of the Paper Manufacturers 
in the United States and Canada. Price $5. New York : 
H. Lockwood, 14 Park Place. 
Mr. Lockwood has evidently spent much lime and labor on the compila 

tion of this work, which gives a full description of the locality, capacity 

and special product of each mill. 



Inventions Patented In England by Americans. 

TCompiled from the Commissioners of Patents' Journal.] 
From October 10 to October 23, 1873, Inclusive. 
Artificial Fuel.— E. F. Loiseau, Mauch Chunk, Pa. 
Boat Tent,— J. R. Adams, Oakland, Cal. 
Cutting Cards.— V. E. Mauger, New York city. 
Electric Signal.— T. S. Hall, West Meriden, Conn., et al. 
Folding Fabrics, etc.— W. F. Jobbins.New York city. 
Metal Nuts, etc.— S. Vanstone et al., Providence. R. I. 
Ordnance, etc.— W. M. Arnold, New York city. 
Stove Polish .—J. Birch, New York city. 
Telegraph.— W. E. Sawyer, Washington, D. C, et al. 
Tucking Attachment.— F. W. Brown, Cincinnati, O. 
Twisting Machinery.— W. Cockroft e(a£., Chester, Pa. '^" 



Value of Patents, 

AND HOW TO OBTAIN THEM. 




Practical Hints to Inventors. 



ROIJABIjY nolnvestment of a small sumof money brings a 
greater return than the expense Incurred in obtaining a patent 
even when the invention is but a small one. Larger Inventions 
are found to pay correspondingly well. The names of Blanchard, 
Morse, Bigelow, Colt, Ericsson, Howe, McCormlck, Hoe, and 
others, who have amassed immense fortunes from their inven- 
tions, are well known. And there are thousands of others who 
have realized large sums from theirpatents. 
More than Fifty Thousand inventor shave availed themselves 
of the services of Munn & Co. during the T WENTY-SIX years 
they have acted as solicitors and Publishers of the ScientificAmeeican 
They stand at the head in this class of business; and their large corps 
of assistants, mostly selectedf rom the ranks of the Patent Office : men ca 
pable of rendering the best service to the inventor, from the experience 
practically obtained while examiners in the Patent Office : enables Munn & 
Co. to do everything appertaining to patents better and cheaper than 
any other reliable agency. 

This is the closing Inquiry in 
' nearly every letter describing 
¥J* „ some invention which comes 
'g^*» to this office. A positive an- 
swer can only be had by presenting a complete application for a patent to 
the Commissioner of Patents. An application consists of a Model, Draw 
lng, Petition , Oath, and full Specification . Various official rules and for- 
malities must also be observed. The efforts of the inventor to do all this 
business himself are generally without success. After great perplexity and 
delay, he is usually glad to seek the aid of persons experienced in patent 
business, andhave all the work done over again. The bestplan is to solicit 
proper advice at the beginning. If the parties consultedare honorable men, 
the Inventor may safely confide his ideas to them, they willadvise whether 
thelmprovementis probably patentable, and will give him all the directions 
needful to protect his rights. 

How Can I Best Secure my Invention ? 
This is an inquiry which one Inventor naturally asks another, who has had 
some experienceln obtaining patents. His answer generally is as follows- 
and correct : 

Construct a neatmodel, not over a foot in any dimension— smaller if pos- 
sible— and send by express, prepaid, addressed to Bmra & Co. ,S1 Park Eow 
Sew York, together with a description of its operation and merits. On re- 
ceipt thereof, they will examine the Invention carefully, and advise you as 
to its patentability, free of charge. Or, if you; have not time, or the means 



HOW TO ^ 
OBTAIN^fe, 



at hand, to construct a model, make as good a pen and ink sketch of the 
improvement as possible and send by mall. An answer as to the prospect 
of a patent will be received, usually, by return of mail. It is sometimes 
best to nave a search made at the Patent Office. Such a measure often save 
the cost of an application for a patent. 

Preliminary Examination. 

In order to have such search, mage out a written description of the inven- 
tion, in your own words, and a pencil, or pen and ink, sketch. Send these - 
with the fee of $5, by mail, addrescad to Munn & Co., 37 Park Row, and in 
due time you will receive an acknowledgment thereof, followed by a writ - 
ten report in regard to the patentability of your Improvement. This special 
search is made with great care, among the models and patents at "Washing- 
ton, to ascertain whether the improvement presented is patentable. 
Rejected Cases. 

Rejected cases, or defective papers, remodeled for parties who have made 
applications for themselves, or through other agents. Terms moderate 
Address Munn & Co., stating particulars. 

To make an Application for a Patent. 

The applicant for a patent should furnish a model of his invention if sus- 
ceptible of one, although sometimes it may be dispensed with; or if the in- 
vention be a chemical production, he must furnish samples of the ingredi- 
ents of which his composition consists. These should be securely packed, 
the inventor's name marked on them, and sent by express, prepaid. Small 
models, from a distance, can often be sent cheaper by mail. The safest 
way to remit money is by a draft, or postal order, on New York, payable to 
the order of Munn & Co. Persons who live in remote parts of the country 
can usually purchase drafts from their merchants on their New ^ork cor- 
respondents. 

Caveats. 

Persons desiring to file a caveat can have the papers prepared in the short 
est time, by sending a sketch and description of the invention. The Govern 
ment fee for a caveat is $10. A pamphlet of advice regarding applications 
for patents and caveats is furnished gratis, on application by mail. Address 
Munn & Co., 37 Park Row, New York. 

Reissues. 

A reissue is granted to the original patentee, his heirs, or the assignees of 
the entire interest, when, by reason of an insufficient or defective specifica- 
tion, the original patent is invalid, provided the error has arisen from inad- 
vertence, accident, or mistake, without any fraudulent or deceptive inten- 
tion. 

A patentee may, at his option, have in his reissue a separate patent for 
each distinct part of the invention comprehended in his original application 
by paying the required fee in each case, and complying with the other re- 
quirements of the law, as In original applications. Address Munn & Co. 
37 Park Row, for full particulars. 

Design Patents. 

Foreign designers and manufacturers, who send goods to this country 
may secure patents here upon their new patterns, and thus prevent others 
from fabricating or selling the same goods in this market. 

A patent for a design may be granted to any person, whether citizen or 
alien, for any new and original design for a manufacture, bust, statue, alto 
relievo, or bas relief ; any new and original design for the printing of wool- 
en, silk, cotton, or other fabrics; any new and original impression, orna- 
ment, pattern, print, or picture, to be printed, painted, cast, or otherwise 
placed on or worked into any article of manufacture. 

Design patents are equally as important to citizens as to foreigners. For 
full particulars send for pamphlet to Munn & Co., 37 Park Row, New York. 
Foreign Patents. 

The population of Great Britain Is 31,000,000; of France, 37,000,000 ; Bel- 
gium, 5,000,000; Austria, 36,000,000; Prussia, 40,000,OiX); and Russia, 70,000,000. 
Patents may be secured by American citizens in all of these countries. 
Now is the time, while business Is dull at home, to take advantage cf these 
immense foreign fields. Mechanical improvements of all kinds are always 
In demand In Europe. There will never be a beUei time than the present 
to take patents abroad. "We have reliable business connections with the 
principal capitals of Europe. A large share of all the patents secured in 
foreign countries by Americans are obtained through our Agency. Addresa 
Munn & Co., 37 Park Row, New York. Circulars with full information on 
foreign patents, furnished free. 

Value of extended Patents. 

Did patentees realize the fact that their inventions are likely to be more 
productive of profit during the seven years of extension than the first full 
term for which their patents were granted, we think more would avail them- 
selves of the extension privilege. Patents granted prior to 1861 may be ex- 
tended for seven years, for the benefit of the inventor, or of his heirs in case 
of the decease of the former, by due application to the Patent Office, ninety 
days before the termination of the patent. The extended time Inures to 
the benefit of the inventor, the assignees under the first term having no 
rights under the extension, except by special agreement. The Government 
fee for an extension is $100, and It is necessary that good prof essional service 
be obtained to conduct the business before the Patent Office. Full informa- 
tion as to extensions may be had by addressing Munn & Co., 37 Park Row. 
Trademarks. 
Any person or firm domiciled in the United States, or any firm or corpora- 
tion residing in any foreign country where similar privileges are extended 
to citizens of the United States, may register their designs and obtain pro- 
tection. This is very important to manufacturers in this country, and equal- 
ly so to foreigners. For full particulars address Munn & Co., 37 Park Row , 
New York. 

Canadian Patents. 
On the first of September, 1872, the new patent law of Canada went Into 
force, and patents are now granted to citizens of the United States on the 
same favorable terms as to citizens of the Dominion. 

In order to apply for a patent in Canada, the applicant must furnish a 
model, specification and duplicate drawings, substantially the same as in 
. applying for an American patent. 

The patent may be taken out either for five years (government fee $20) or 
for ten years (government fee $40) or for fifteen years (government fee $60) . 
The five and ten year patents may be extended to the term of fifteen years. 
The formalities for extension are simple and not expensive. 

American inventions, even ii already patented in this country, can be 
patented In Canada provided the American patent is not more than one year 
old. 

All persons who desire to take out patents in Canada are requested to 
communicate with Munn & Co., 37 Park Row, N. Y., who will give prompt 
attention to the business and furnish full instruction. 
Copies of Patents. 
Persons desiring any patent issued from 1836 to November 26, 1867, can b e 
supplied with official copies at a reasonable cost, the price depending upon 
the extent of drawings and length oi spec! acation. 

Any pa tentissued since November 27, 1867, at which time the Patent Office 
commenced printing the drawings and speMiications, may be had by remit- 
ting to this office $1. 

A copy of the claims of any patent issued since 1836 will be furnished 
for $1. 

"When ordering copies, please to remit ior the same as above, and state 
name of patentee, title of invention, and date of patent. Address Munn 
& Co., Patent Sollcitsrs, 37 Park Row. New York city. 

Munn & Co. will be happy to see inventors in person, at their office, or to 
advise them by letter. In all cases, they may expect an honest, op nion. For 
such consultations, opinions and advit' no charge is made. "Write plainly 
do not use pencil, nor pale ink ; be bri pI . 

All business committed to our care, and all consultations, are kept secret 
and strictly confidential. 

In all matters pertaining to patents, such as conducting interferences 
procuring extensions, drawing assignments, examinations into the validity 
of patents, etc., special care and attention is given. For information, and 
for pamphlets of instruction and advice 
Address 

unrwN & co., 

PUBLISHERS SCIENTIFIC AMERICAN, 

37 Park Row, New York. , 

OFFICE IN WASHINGTON— earner 7th street*, opposite 

Patent Offlae, 
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The Charge/ or Insertion under this head is $1 a Line. 



Protect your Buildings with Patent Liquid 
Slate Roof Paint. Fireproof and Elastic and very Cheap. 
Send for Circular of Prices aad Certificates. New York 
City Oil Co., 116 Maiden Lane, New York, Sole Agents. 

For Bolt Forging Machines, and Holding 
Vises to upset by hand. J. R. Abbe, Manchester, N.H. 

Manufacturers of Flour Machinery, send 
circulars to E. C. Campbel, Millhiem, Center Co., Pa. 

Wanted — A. Supply of Superior White 
Hickory, either in log or sawn. Address, with particu- 
lars, to B. Graham, 64 Cedar Street, New York. 

Sharps Rifles, $8 ; Box 1268, Boston, Mass. 

Wanted— I will give $2,000 a year Salary, 
and furnish Machines, Horse, and Wagon, to a good man 
in each State for selling the '• Domestic Steam Clothes 
Washer." Sample Washer at wholesale, price $5.00. 
J. C. Miller, Pittsburgh, Pa. 

Patent on a new double rotary and reciDro- 
cating Churning Machine, simple and cheap. For Sale. 
Address J. L. Britt & Son, Raleigh, N. C. 

Those having a good Second Hand Matcher 
and Planer on hand will please send a description of it 
with price to the suD3criber,JohnCase,Frenchtown,N.J. 

Inventors, or Parties having small Patent 
Novelties they wish to put on the market, will tnd it to 
their advantage to correspond with City Novelty 
Co. , Buffalo, N. Y. 

Small Tools and Gear Wheels for Models. 
List free. Goodnow & Wightman,23 Cornhill,Boston,Ms. 

Wanted — Set of Patterns for a Model Loco- 
motive Engine ; also, set for a Stationary Engine. Small 
size. Goodnow & Wightman, 23 Cornhill, Boston, Mass. 

Patent on a powerful popular Microscope 
for Sale. Address James H. Logan, 12 Cedar Avenue, 
Allegheny, Pa. 

Steam Boiler and Pipe Covering — Economy, 
Safety, and Durability. Saves from ten to twenty per 
eent. Chalmers Spence Company, foot East 9th St., N. Y. 

Brass Gear Wheels, for models, &c, made to 
order, by D. Gilbert & Son, 212 Chester St., Phila., Pa. 

" A Combined Hand and Power Planer/' for 
Machinists. Send for a circular, to Jos. A. Sawyer & Son, 
Worcester, Mass. 

Notice of Removal — The American Photo 
Relief Printing Co. (Woodbury Process) have removed 
to No. 624 North 24th Street, Philadelphia, to which No. 
please address all orders, &c. I. Carbutt, Manager. 

Superior to all others—- Limet&Co.'s French 
Files. They are cheaper than English flies. They are 
heavier, better finished, and better tempered. Send for 
Drice-list. Homer Foot & Co., Sole Agents, 20 Piatt 
Street, New York. 

The New Elastic Truss presses uniformly 
all around the body, and holds the Rupture easy, night 
and day, till cured. Sold cheap by the Elastic Truss Co.. 
683Broadway, New York. 

For Sale — Second hand Planer, nearly new. 
Planes 4 ft.x2ft.xl9 inches. Enquire at D.Frlsble & Co., 
New Haven, Conn. 

Telegraph & Electrical Inst's — Cheap inst's 
for learners— Models and light Mach'y. G. W. Stockly, 
Sec, Cleveland, Ohio. 

Brown's Coalyard Quarry & Contractors' Ap- 
paratus for hoisting and conveyingmatenalbyiron cable. 
W.D. Andrews & Bro. 414 Water st.N. Y . 

English Roof Paint, all mixed in oil ready 
for use, 50c. a gallon, 116 Maiden Lane, New York. 

Patent Petroleum Linseed Oil works in all 
paints as Boiled Linseed Oil. Price only 50cts. a gallon, 
116 Maiden Lane, New York. 

Buy Gear's Improved Automatic Dovetail- 
ing Machine, Boston, Mass. 

Patent Chemical Metallic Paint — All shades 
ground in oil, and all mixed ready for use. Put up in 
cans, barrels, and half barrels. Price, 50c., $1, and $1.50 
per gal. Send for card of colors. New York City Oil 
Company, Sole Agents, 116 Maiden Lane, New York. 

Belting — Best Philadelphia Oak Tanned. 
C. W. Amy, 301 and 303 Cherry Street, Philadelphia, Pa. 

Mercurial Steam Blast & Hydraulic Gauges 
of all pressures, very accurate. T.Shaw,913 Ridge av.,Fhil. 

For patent Electric Watch-clocks, address 
Jerome Redding & Co. 30 Hanover Street, Boston, Mass. 

Miuing, Wrecking, Pumping, Drainage, or 
Irrigating Machinery, for sale or rent. Bee advertisement, 
Andrew's Patent, inside page. 

Lathes, Planers, Drills, Milling and Index 
Machines. Geo. S. Lincoln & Co., Hartford, Conn. 

For Solid Emery Wheels and Machinery, 
eend to the Union Stone Co., Boston, Mass., for circular. 

Buy Iron Working Machinery of Gear, 
Boston, Mass. 

All Fruit-can Tools,Ferracute,Bridgeton,N.J. 

For best Presses, Dies and Fruit Can Tools 
Bliss & Williams, cor. of Plymouth & Jay,Brooklyn,N.Y. 

Five different sizes of Gatling Gunf3 are now 
manufactured at Colt's Armory, Hartford, Conn. The 
arger sizes have a range of over two miles. These arms 
are indispensable in modern warfare. 

Diamonds and Carbon turned and shaped 
for Scientific purposes ; also, Glaziers' Diamonds manu- 
factured and reset by J. Dickinson, 64Nassau St., N. Y 

Mechanical Engineer and Draftsman. — An' 
active and energetic man, with good address and educa- 
tion, wanted, as outside man. to solicit orders and make 
himself generally useful. Address, with references and 
expectations, New York Post Office, Box 2913. 

Hydraulic Presses and Jacks, new and sec- 
ond hand. E. Lyon, 470 Grand Street* New York. 

For Solid Wrought-iron Beams, etc., see ad- 
vertisement. Address Union Iron Mills, Pittsburgh, Pa., 
for lithograph, etc. 

Just Published — " Workshop Receipts" for 
Manufacturers, Mechanics, and Scientific Amateurs. 
$2, mall free. E. & F. N. Spon, 446 Broome Street, N. Y. 

Damper Regulators and Gaga Cocks — For 
the best, address Murrill & Keizer, Baltimore, Md. 

Steam Fire Engines,R.J.Gould,Newark,N.J. 

Peck's Patent Drop Press. For circulars, 

address Milo, Peck & Co., New Haven, Cona. 

At American Institute and Chicago Exposi- 
tion— Boult's Unrivaled Paneling, Variety Molding and 
Dovetailing Machine. Manufactured by Battle Creek 
Machinery Company, Battle Creek, Mich. 

Workman's Hand Book — Indispensable to 
all engaged in Manufacturing pursuits. For Cabinet 
Makers, Upholsterers, Undertakers, Picture Frame 
Makes, Finishers, &c, it contains important informa- 
tion, and new receipts of great value. Price $1.50. Mailed 

any address by C. Abel, Cheboygan, Mich. 




R. W. S. asks : How are toy balloons made ? 

P. W. asks : What two metals cause fricl 
tional electricity with very little rubbing ? 

W. J. asks : Where can the photometrica- 
apparatus of Erdmann be seen, or where is it described 
atfulllength? 

C. S. says : In building the dome for a new 
telescope, I desire to make it exceedingly light, so that 
it may revolvemore easily. Over a light ash frame, I 
glue thin pine boards, and, on the boards, canvas. The 
dome will be very rigid. I want some reasonably cheap 
material to cement on the canvas, so that, in case rain 
gets through any crack in the paint, the canvas will not 
comeoff. Thedomeisto be of 22 feetdiameterandlO 
feet high. 




P. W. should read Noad's " Student's Man- 
ual of Electricity." See our advertising columns for 
books on mechanism.— A. D. W. will find a recipe for 
paste on p. 170, vol. 24.— B. J. will find directions for re- 
pairing rubber garments or boots on p. 155, vol. 26.— 
C.S. will And a recipe for glue impervious to moisture 
on p. 202, vol 28.— O. A. D. can mold India rubber by the 
method described on p. 283, vol. 29. Wood can be fast- 
ened to rubber with glue.— E. L. W. and J. E. R. should 
refer to p. 299, vol.28, for a blackboard composition.— 
C. A. K. will And instructions for bleaching sponge on 
p. 379, vol. 28.— J. R. W. should read the article on p. 258, 
vol. 29, for instruction as to a substance that will ignite 
In contact with the water.— S. will find a recipe for jet 
black drawing ink on p. 10, vol. 25.— W. B. will And direc- 
tions for making plastic (not Imitation) rubber on p. 
283, vol.29.— J. C. should try the recipe for cement for 
meerschaum on p. 202,vol.27, on his broken ivory. Read 
Lyall's "Manual of Geology."— C. H. S. should consult 
our advertising columns for books on mechanism . 

C. A. T. asks : Which do you consider the 
most efficient wheel to be used for a flat bottomed boat 
with a sharp bow and a scow stern ? Her sides are per- 
pendicular ; size of boat is 5 x 25 feet. Should I use side 
wheels, paddle wheel at stern, or the Fowler wheel? 
The draft of boat does not exceed 10 inches. Which do 
you consider will drive the boat the fastest? We can 
not use a screw to any advantage with such light draft. 
With sufficient power, what speedcould we get from the 
best wheel? Answer: You might get a speed of from 
5 to 6 miles an hour, by using a stern wheel; andif it was 
made with feathering floats, it might be quite small. 

F. H. J. says : I am about to construct an 
engine with 4 inches stroke x 2 inches bore. Would 
steam pipe of % Inch internal diameter and exhaust 
pipe % Inch internal diameter be large enough? 2. 
Would a boiler 20 inches long x 12 Inches diameter x % 
inch thick, of Iron, furnish enough steam to run such an 
engine 150 revolutions a minute? How many pounds 
steam would a boiler of the above description stand, 
andhow many pounds would it take to run the engine 
150 revolutions a minute? Answers : 1. The following 
table, taken from W. S. Auchincloss' valuable work on 
" Link and Valve Motions," will doubtless be of interest 
to many of our readers : 



Speed of piston, in Area of steam 
feet per minute. pipe. 



Area of 
exhaust pipe. 



200 0-025 area of piston. 0'040area of piston. 

250 0032 " " 0*047 " " 

300 0'<39 " " 0-055 " 

350 0-046 " " 0-062 " 

400 0-053 *' " 0-070 " " 

450 0-060 " " C-077 " 

500 0-067 " " 0-085 " 

55C 0-074 " " 0-092 " " 

600 0-080 " " 0-100 " 

The engine of our correspondent is to have a piston 
speedoflSO X 4 X 2-s- 12 = 100 feet per minute, so that 
the areas given in first line of the table will be more 
than sufficient. These would give a steam pipe a little 
over five sixteenths of an inch in diameter, and an ex- 
haust pipe nearly seven sixteenths. 2. This question 
cannot be answered definitely, as our correspondent 
does not state how much power he wishes to produce. 
If the engine 1 s well constructed, 1 1 should give 150 rev- 
olutions per minute, running light, with a very low 
pressure of steam. Probably it would be well to pro- 
portion the boiler with about 20 square feet of heating 
surface per horse power. 

W. Y. C. asks : 1. Are the yearly differen- 
ces in the variation of the magnetic needle always the 
same for New York city? 2. Are the differences from 
year to year always the same for any place? 3. If 
not, is there any place which has an equal yearly dif- 
ference, and what is it ? 4. If the answers to 1 and 2 are 
affirmative, then are the yearly differences of any two 
or all places alike ? 5. What is the relation between the 
differences of places, if any ? 6. Is there any rule for 
finding the variation of the needle for any year, at any 
place? If not, what are the variations for January 1, 
1873 to 1877? 7. If the yearly difference varies, what Is 
the rate of variation? 8. What are the extremes of the 
variation east and west, what Is the length of time be- 
tween them, andwhenwillthenext extreme be reached? 
9. Does the line of no variation extend around the earth? 
If so, does it all lie in a plane ? Is this plane the plane 
of a great circle, and does the line joining the extreme 
northern and southern points of this great circle make 
a fixed angle with the axis of the earth, and, if so, what 
is that angle ? If the angle is variable, what is the rate 
of variation, and what Is the angle at present? 10. 
Where does the line of no variation run on the surface 
of the earth at present, and what is its rate of progress- 
sion at the equator? 11. What are the fusing and de- 
composing points of solidified nitrate of silver and ni- 
trate of copper, or do they fuse before they decompose? 
Answers: 1. No. 2. No. 3. Extended observations 
would seem to indicate that there is no such place. 4. 
The yearly differences of many places, situated on lines 
of equal variation, are nearly the same. 5. If you mean 
by this the general law, probably there Is none, as the 
magnetic variation Is affected by climatic influences, 
and other variable elements. 6 and 7. Empirical formu- 
lae have been established for various stations, based on 
a number of observations, but it 1b not certain that they 
are correct. In New York the annual variation seems 
to increase or diminish at the rate of one minute In ten 
years. 8. This Is by no means accurately determined. 
9 and 10. Thereappear to be two agones, or lines of no 
variation, one in America and the other in Asia. Nei- 
ther line lies In a plane. 11. Nitrate of silver is fused 
at426° Fah., without decomposition. Nitrate of cop- 
per decomposes before the melting point Is reached. 



J. P. asks : 1. Can one or two spinning jen- 
nies or mules be profitably operated by gin gearing, so 
that any farmer who has the means may spin his own 
cotton before it leaves the gin house? In other words, 
can one or two suchmachinesbe worked economically ? 
2. How many spindles are run by one frame, and what is 
the cost per spindle, or what is the cost of all the appa- 
ratus necessary to convert the lint into thread? An- 
swers: 1. Probably not as economicallyas they areused 
in a large manufactory. 2. You had better address a 
dealer. 

P. F. D. asks : If a model bridge 10 feet 
long bears 100 times its own weight, will one 100 feet 
long (having all its dimensions correspondingly in- 
creased) bear 100 times its weight, supposing both to be 
equally well constructed? You say that models are gen- 
erally stronger than structures ; is this because they are 
better built, or why ? Answer: It does not follow be- 
cause a model bridge of 10 feet will support 100 lbs., that 
a bridge of ten times the length and ten times the size 
in its parts will support ten times that load. Models 
of bridges are generally stronger in proportion than 
large structures because the materials are subjected to 
less proportional strain. The load that a bridge can sus- 
tain becomes less and less as the span Is increased. 

A. L. R. asks: 1. Are not inside cylinder 
passenger locomotives more expensive than outside 
cylinder engines, or why is it that so many more out- 
side cylinder engines are now built In this country than 
inside cylinders ? 2. What is the chief objection to in- 
side cylinder engines ? Answer : Outside cylinder en- 
gines are better adapted to sinuosities and irregulari- 
ties of the track, which is probably the reason why they 
are so largely used in this country. 

A. F. H. says: I have lately constructed an 
electric or telegraphic clock, and find difficulty in re- 
versing the current. I employ platinum cups filled with 
mercury and platinum points for immersion. The pla- 
tinum points will oxidize and, in course of time, stop 
connection. Is there anything to prevent this? Hard 
friction I cannot well employ. Answer: We know of 
nothing that will prevent the oxidation of the platinum 
points by the continual succession of electrical sparks. 
You might use a break in the form of a slider, as in 
Bain's electric clock. This slider is worked by the pen- 
dulum rod, and ought to offer little friction. 

R. K. asks : Why does a locomotive engine 
cut her guides in running backwards, and not in running 
ahead, even in wet weather, so that it cannot be from 
dust arising from the ground ? It is not from lack of oil. 
We have two engines that will do it nearly every time. 
Answer: We see no reason why this should occur in 
general. We infer from your remarks that such action 
only takes place in two of your engines ; from which It 
would seem as if the trouble might arise from imperfect 
fitting. 

J. W. asks: 1. When, where, and by whom 
was lead ore first discovered? 2. Has volcanic action 
anything to do with the formation of true fissure veins? 
Answers: Lead is one of the metals most anciently 
known, being mentioned in the books of Moses in the 
Bible. 2. Geologists do not agree in regard to fissures 
which now constitute veins. Some attribute them to 
unequal support in different parts of the same moun- 
tain, in consequence of which the unsupported part 
sinks; others ascribe them to drying and cracking of 
the strata ; while others, and perhaps most at the present 
day, declare their origin to be due to earthquakes and 
subterraneous fire or volcanic action. 

Q-. H. W. asks : Are the very small wax 
tapers dipped, or run in molds? Answer: They are 
cast In molds. 

G. W. H. asks : What acid will cover new 
cast iron with a thick coat of rust, In from 10 to 12 hours, 
so as to destroy its porosity ? How strong should It be 
used ? 2. Is It possible to force water from a boiler up 
and into radiating pipes, if the pipes do not contain a 
vacuum ? Answers : 1. Probably a solution of sal ammo- 
niac will be the best thing to use. 2. We should suppose 
not, under ordinary circumstances. 

C. asks: Is there any thing that will give 
sausage skins a sweet smell, as they are sometimes quite 
oflensive? Could anything be made to give them the 
flavor of white wax? Answer: We would recommend 
packing your skins, fresh or immediately afterpickling, 
in common molasses or a mixture oi molasses and vine- 
gar. Coating them with a thin film of wax might an- 
swer as regards the flavor, but weuld probably be too 
expensive. 

M. J. F. asks: How can I color wax? I want 
to produce green, red and yellow, and also the interme- 
diate shades, such as are used in the manufacture of wax 
flowers. The colors used must stand heat sufficient to 
melt the wax, in which I dip the molds to secure proper 
shape for leaves, etc. Answer: Stir into the melted 
wax the following pigments, in quantity until properly 
colored, thoroughly incorporatingthe ingredients. For 
green, Schweinfurt green, the aceto-arsenlte of copper. 
For red, vermilion. For yellow, chrome yellow. Use 
more or less coloringmatter according to the shade re- 
quired. 

C. R. asks : How can I prepare the best and 
cheapest fireproof paint for wood? Answer: Soluble 
glass, sometimes called water glass, makes a good fire- 
proof varnish. You might use ocher or other pigment 
toghebody. To make soluble glass: fuse together 1 part 
silica (fine white sand) and 2 parts carbonate of soda. 
Use boiling water as a solvent. 

A. B. says: I claim that the Monitor was 
the first turret ship ever built. A party claims that the 
first one was built In England. Answer: We think you 
are right, although it is claimed that several models for 
this class of vessels had previously been made. 

N. W. asks : 1. Is there any way in which 
water can be intermixed with coal oil, and stay mixed? 
2. Can you tell me how to make lemon extract? An- 
swers: 1. It is possible to make an emulsion or mechan- 
ical mixture of coal oil and water. Take any conveni- 
ent quantity of coal oil, and add from 10 to 20 per cent 
of water, according to the specific gravity of the oil; 
the greater the specific gravity, the more water. Churn 
the two together thoroughly, by stirrers or heaters, add- 
ing during the operation from 2 to 5 per cent, of the 
water used, of caustic lime. 2. Steep dried lemon peel 
in hot water; then filter the liquid and evaporate to dry- 
ness. 

W. J. S. asks : 1 . How can I tin a soldering 
bolt? 2. How can I make Seidlitz powders ? Answers : 
1. Clean the bolt, heat It, apply nitric acid, and rub it on 
thesolder. 2. Seidlitz powders are generally put up in 
different colored papers, white and blue. The blue 
paper contains 2 drams of the double tartrate of potassa 
and soda, and 2 scruples of bicarbonate of soda; and 
the white paper, 35 grains of tartaric acid. 

H...S. asks: 1. How are brass castings 
bronzed? 2. How is brass purified In the crucible? 3. 
Can the metal be overheated In the melting? 4. What 



Force in pounds 


per square foot. 


005 


079 


125 


0'498 


1-107 


1 968 


3 '075 


4' 429 


(j 057 


7-8^5 


12 300 


17 715 


31-490 


49 200 



metal will wear the best in fresh water on a screw whee 
steamer outside bearing, 1 to 6 copper and tin, or 1 to 8 
copper and tin? Answers: 1. Dissolve 2 drams of sal 
ammoniac and % dram of binoxalate of potash, in 14 
ounces of clear vinegar ; apply the mixture to the brass , 
first heating the latter slightly. 2. The impurities gen- 
erally rise to the surface. 3. Yes, the zinc may be vola- 
tilized. 4. Probably Babbitt metal will do as well as 
anything. 

T. C. E. asks : 1. How is shellac dissolved 
in borax to make the cement for amber ? What will dis- 
solve the gum of the peach tree? Alcohol will not. 
Water will only soften it. 2. How is Indian ink made ? 
3. Can you give me the algebraic formula for finding the 
area of a pipe to convey the steam necessary for any 
horsepower? 4. Please give me a formula for finding 
the power exerted by a given bulk of water, having a 
given depth, on a suction water wheel of a given diame- 
ter. 5. To raise any given amount of water to a given 
hight, what proportion of applied power does a centri- 
fugal pump require, as compared with any other pump ? 
6. How can I temper brass springs ? Answers : 1. Shel- 
lac and boraxare both solids. Probably either will dis- 
solve the gum you speak of. 2. Indian ink is mostly, if 
not entirely, manufactured in China. It has been ana- 
lyzed, and appears to be composed of lampblack and an- 
imal glue. 3. See article on efflux ot steam, page 113, 
current volume. 4. We do not understand what you 
mean. 5. It depends on the hight to which the water Is 
to be raised. Within certain limits, the centrifugal 
pump is more economical than a direct acting steam 
pump. 6. By hammering them. 

S. W. asks : 1. How many square feet of 
canvaswillgiveahorse power on sailing vessels? In 
using windmills on land, does it require a much larger 
number of square feet of surface to average a horse 
power than on the water ? When the windmill is placed 
in a favorable position, how many feet of surface are re- 
quired to give a horse power ? 2. At what angle should 
the sails of a windmill be set to give the best results? 3. 
Why do not the mechanics oftener use wind power ? 4. 
Where does the common house fly have Its nest or breed- 
ing place ? 5. In Georgia there is a small fly which gets 
into a person's eyes and ears, andis.in this wetseason.a 
great annoyance. It is very small, has a yellowish body, 
and does not bite, but it will go right into the eyes 
or ears ; a very little wind will drive it away. Where 
does it multiply? Answers: 1. The force of the wind 
in pounds per square foot, as given below, approximate- 
ly for different velocities : 

Velocity in miles 
per hour. 

1 

4 
5 

10 

15 

20 

25 

30 

35 

40 

50 

60 

80 
100 

2. This depends on the relative velocities of the wheel 
and wind. 3. They could, IX the wind would accommo- 
date itself to their wants. 4. In cracks or crevices. 
Therearesomany varieties of flies that we could not 
attempt to describe them. 5. We cannot tell. 

J. A. M. asks: How do electricians calculate 
the resistance on a telegraph wire, and how do they de- 
termine where a rupture has taken place? Who is the 
best author on the subject ? Answer : To ascertain 
where a break has occurred in a telegraph wire, the 
charge of electricity which the wire from either station 
will contain is first measured; and if the charge per 
mile is known, the amount actually observed will give 
the distance of the break. A galvanometer is used for 
this purpose. Consult Noad's " Electricity." 

W. R. H. says : I wish to build a small 
steam boat, about 30 feet long and 6 feet wide. 1. What 
should be the size of her engine and boiler? 2. What 
should be the diameter and pitch of screw wheel? 3. 
What wouldbe about the cost of her machinery, com- 
plete? 4. How many persons could she carry conveni- 
ently? 5. When loaded with as many as she can hold 
what would be her speed on still water ? 6. Are there 
any regular builders of such small steamers; and if so 
who are they? Answers: 1. Cylinder 6 x 9, boiler with 
125 square feet heating surface. 2. Diameter 2 feet 
pitch 3 feet. 3. From twelve to fifteen hundred dollars. 
4 From fifteen to twenty. 5. Seven or eight miles an 
hour. 6. Yes. Insert a notice In our Business and Per- 
sonal columns. 

N. asks : Can you give me a delicate test 
forthepressure of citric and tartaric acids? 2. Also 
the composition of the onion, and tests for the same? 
Answers: 1. Citric acid is frequently adulterated with 
tartaric acid. To detect this, dissolve the acid in a lit- 
tle cold water and add to the solution a little acetate of 
potash. If tartaric acid be present, a white, crystaline 
precipitate of cream of tartar will be produced on agita- 
tion. Citric acid is soluble in water and alcohol, and the 
precipitatefromits aqueous solution, by acetate of lead 
(citrate of lead), is dissolved by nitric acid. Tartaric 
acid is slightly soluble in alcohol, and a solution of pot- 
ashcausesa white granular precipitate of cream of tar- 
tar, soluble by agitation in excess of the precipitant. 2. 
Onions contain gum, sugar, and an oil containing sul- 
phur. 

M. B. asks : What are the ingredients of 
vulcanized rubber, andtheir proportion ? Answer : Vul- 
canization of rubber is effected by combining it with 
sulphur or the mineral sulphurets. The proeess is dif- 
ferently conducted in different manufactories. Caout- 
chouc combines with from 12 to 15 per cent of sulphur, 
and vulcanization can be affected by dissolving the rub- 
ber in naphtha, charged with a sufficient quantity of sul 
phur to become a compound solvent of the rubber 10 to 
12 per cent of its weight of sulphur is then added to the 
naphtha paste and thoroughly Incorporated. The arti- 
cle is then molded into any form required. The temper- 
atures for vulcanization by the common method range 
from 320° to 330° Fah. 

J. C. Qt. asks : Can you tell me of a good 
elementary book upon electricity, and a good practical 
and. scientific work on telegraphy? Answer : Apply to 
any good bookseller for Noad's book on electricity, and 
for Pope or Culley on electric telegraphy. 

G. F. asks : Is there an instrument for find- 
ing buriedgold and silver? Answer : No. 

F. S. asks : How can I galvanize, or tin, or 
otherwise make brilliant andrust proof, a flat polished 
surface of cast Iron? Answer: Dip the plate first into 
muriate of zinc, and afterwards Into a tin bath. 

P. S. A. asks : How do lapidaries drill 
quartz and hard stones ? What kind of tools do they 
use? Is any kind of grit or quartz required ? AnBwer : 
They ordinarily employ steel drills, with either diamond 
dust or the dust of the stone that is to be drilled. 
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P. C. C. says: 1. By what rule (if any) can 
I determine the po wer per square foot of a river current? 
2. How large a paddle wheel do I need to place in a cur- 
rent running three miles per hour, to obtain 10 horse 
power? 3. Is there a better than the paddle wheel for 
use in a current? Answers: 1. The theoretical power 
per square foot of a river current is found by multiply- 
ing the discharge in pounds per square foot per minute 
by the velocity in feet per minute, and dividing by 33,000. 
2. Make the wheel so that it will have at least two floats 
in the water at a time, exposing about 13 square feet of 
surface to the current. 3. "We think not. 

H. B.B. asks: 1. In driving electro-magnetic 
engines, is intensity of current, or quantity, required? 
2. What is the most powerful electro-magnetic engine 
known, and on what principle isit constructed? 3. Has 
any electro- magnetic engine been constructed for driv- 
ing small machinery economically ? 4. What is the most 
constai t cheap battery manufactured? 5. What is the 
chief difficulty in the general use of electro-magnetic 
engines? Answers : 1. Both intensity and quantity are 
required. 2 and 3. Professor Page, in 1850, constructed 
an electro-magnetic engine, of between 4 and 5 horse 
power, which was exhibited at the Smithsonian Insti- 
tute. It worked upon the principle of the attraction of 
a helix upon a piece of soft iron suspended vertically in 
it. Othermaehines have beeu made upon the principle 
of the attraction and repulsion of electro- magnets upon 
armatures of soft iron, made to revolve in front of them. 
Such machines are made to drive sewing machines. 4. 
Danlell's Is a good constant battery. 5. The difficulties 
are the limited distance within which the magnetic at- 
traction is practically exerted and the cost of maintain- 
ing the battery current. 

S. A. W. asks: 1. When were the first 
United States postal cards issued for general circula- 
tion? 2. A few months back you told of a sure cure for 
rats made by mixing plaster of Paris and some other 
substance together. I want to find what the other sub- 
stance is. 3. If a rat should be killed by that method, 
andgetin between the walls, what would remove the 
smell? Answers: 1. Tn theearlypart of May, 1873. 2. 
Wheatnour. Avery good rat poisonis made by putting 
some phosphorus into flour paste, adding some lard and 
spreading on bread. 3. Probably nothing, except re- 
moval of the rat. 

A. K. says : Beavers are building a dam in 
a stream which we have to ford, and the dam has backed 
the water up until the ford is three feet deeper than it 
was before the dam was built. Now A contends that 
when the stream rises two feet, the stream at the ford 
will still be three feet deeper than it would if the dam 
was not there; I don't think it will. Which is right? 
The banks are, of course, supposed to be perpendicular. 
2. What will cure the effects of poison ivy? It is very 
plentiful here, and some persons are affected so that 
their eyes swell till they are shut, and remain so for 
several days. 3. Is there any difference between poison 
ivy and poison oak ? The kind that grows here Is not a, 
vine, but grows In dwarfish bushes six or eight inches 
high. 4. Is there uny L nk which will write jet black 0: 
bright blue, and, after a few days or weeks, disappear 
entirely ? How can I make it ? Answers : 1. As we un- 
derstand the question, you are right. 2. The subnitrate 
of bismuth is said to effect a cure. 8. We think not. 4. 
"We do not know of .any. 

J. B. says : 1. Suppose I have a vertical cyl- 
inder, something more than two feet high, open at the 
top and fitted with an airtight piston of one square inch 
area. Let the piston be supposed to be without weight 
andcapableof moving in the cylinder without friction, 
and let the cylinder be impervious to and destitute of 
capacity forheat. Further, suppose the piston placed 
one foot from the bottom of the cylinder, and the air at 
both sides of the piston to be of the same temperature 
and pressure ; now if the air underneath the piston has 
its temperature raised 273° C, the volume will be doubled 
and the piston will be raised one foot. Again, let the 
original conditions be resumed, and let the piston be 
prevented from rising; on heating the enclosed air 273° 
C.its elastic force will be doubled. Let any further 
supply of heat be now withheld, and let the piston be 
made free to rise withmerely the weight of the atmo- 
sphere to keep it down; it is evident the elastic force of 
the enclosed air will cause the piston to rise, so long as 
there is an excess of pressure underneath it; heat will 
be consumed in this operation, and the temperature of 
the air will fall.no heat being supplied from without. 
To what hight will the piston rise, and what will be the 
temperature of the enclosed air ? 2. Suppose I compress 
a quantity of air to a pressure of ten atmospheres, what 
would be its temperature? And after compression, if 
the air be cooled down to 183° C. and be then allowed to 
expand and perform work, what will be its temperature 
after expansion? Answers: 1. It would be necessary 
for us to know the original temperature of the air. Tou 
will find the whole question thoroughly treated in the 
late Professor Rankine's treatise on the " Steam Engine 
and other Prime Movers." 2. You do not say how much 
you propose to expand the air. 

S. M. S. asks : What will kill roaches im- 
mediately? I have been feeding^them with strychnia 
for a week, and their sanitary condition is greatly im- 
proving. Answer : If the poison alone is not sufficient 
for their extermination, you should try something more 
efficacious. Phosphorus paste Is recommended. 

S. J. J. says : There is a leak, under heavy 
pressure, at the lower end of the water column of a 
mining pump. Suppose the leaking to be x gallons per 
minute ; is the loss of power as great as though the same 
quantity escaped from the upper end of the column and 
fell back Into the main ? Answer : Yes, if the pressure 
under which the water escapes is the same as that of 
the water that is elevated. 

C. M. N. says : The dates on worn coins can 
be read by heating to a dull red and dropping into cold 
water. The letters and figures will appear black, and 
the plain parts white. If they do not show brightly, try 
at a different redness. A piece of coin, hammered per- 
fectly flat and smooth, will show plainly. I think the 
reason that a worn coin will show Is that the coin is 
pressed, and of course the raised parts are softer; and 
the heating and sudden cooling has a different effect on 
the parts. Another reason is that coins do not wear 
perfectly flat ; the raised parts are still slightly elevated, 
although they do not show . 

Minerals, etc. — Specimens have been re- 
ceived from the following correspondents, and 
examined with the results stated ; 

J. H. M.,of L. 1. 1 describes certain growths, asking 
what they are. Answer: Numbers 1, 2, 3, represent a 
very common fungus called mucor mucedo. It belongs 
to the same family of parasitic plants bapenicillium glau- 
cum, pucdna graminis, cephalosporium and others. 
The fact that the rain water was filtered and placed in a 
tightly corked bottle does not prevent their growth ; 
because the germs from which they originate are pres- 



ent in the air enclosed in the bottle and In the water 
itself. If the water were first boiled and then sealed up 
free from air, no fungus would grow. From the de- 
scription given of No. 5, the object appears to be a crab 
which frequents fresh water pools, by name macrura, 
belonging to the general order decapoda. No. 4 is a bud 
of the sweet pepperbush or white alder, the clethra 
alnifoliaQfLlniisexis. It is a shrub, from three to ten 
feet high, growing in wetcopses, from Maine to Virginia, 
near the coast. In July and August, it is covered with 
handsome fragrant blossoms. 

A. S.— Potter's clay, but not perfectly free from un- 
combined silica. 
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acknowledges, with much pleasure, the re- 
ceipt of original papers and contributions 
upon the following subjects : 

On Butter. By J. A. V. 

On Railway Religion. By J. P. 

On Tracks in Sandstone. By A. M. B. 
Also enquiries from the following : 
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Correspondents who write to ask the address of certain 
manufacturers, or where specified articles are to be had, 
also those having goods for sale, or who want to And 
partners, should send with their communications an 
amountsufflcient to cover the cost of publication undei 
the head of " Business and Personal " which is specially 
devoted to such enquiries. 

Correspondents In different parts of the country ask : 
Where can I obtain a lead-burning apparatus? Which 
is the best college whereat to study architecture ? Who 
makes heavy spiral springs ? Where can I get head- 
stocks for lathes? Makers of the above articles will 
probably promote their interests by advertising, in 
reply, in the Scientific American. 
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Auger bits, making, J. Swan (r) 5,624 

Bag, grain, W.B. Carlock 143,876 

Bagholder.N. A. Geisinger 143,897 

Bale tie, D. McComb (r) 5,616 

Bale tie, cotton, B. Kimball 143,911 

Bale tie, cotton, J. MeMurtry (r) 5,617 

Band, endless, L. Binns 143,743 

Barrels, with glue, lining, K. W. Leggett 143,770 

Bed, spring, Smith & Gill 143,854 

Bee hive, J. H. Stockwell 143,937 

Billiard chalk holder, H. W. Collender 143,885 

Boat for trains of cais, ferry, F. Cass 143,808 

Boiler, wash, Truesdell & Curtis 143,796 

Boots, molding toes for, D. H. Packard 143,926 

Boots, burnishing the heels of, G. W. Glidden. . . . 143,899 

Boots, jack tor nailing, etc., J. G. Ross 143,786 

Bosom pad, H. M. Miller 143,921 

Bottle, sample, S.H. Gilman 143,753 

Brick machine, J. D.Bush 143,806 

Bridge, suspension, K. W. & E. W. Serrell, Jr.... 143,788 

Bronzing pad, L. G. Chaput 143,880 

Building block, F. W. Colby 143,809 

Burner, vapor, J. C. Love 143,915 

Button fastening, I. F. Eaton 143,892 

Buttons, mode of fastening, I. F. Eaton 143,891 

Buttons, moldf or fancy, F. Maass 143,916 

Can, oil, "W. G. Cowell 143,810 

Car axle box, W.B. Howe 143,763 

Car coupling, J. Enos 143,894 

Car coupling, F. A. Fleming 143,752 

Car coupling, J. Gum 143,756 

Car coupling, R. Lloyd 143,828 

Car ooupling, T. W. &, T.D.Ryan 143,932 

Car coupling, P. Swineford 143,791 

Carstarter, B. F. Oakes 143,837 

Car starter, A. Whittemore 143,948 

Car brake and starter, C . L . Irving 143,909 

Car dumping platform, J. W.Harrison 143,758 

Carbonates, alkaline, H. D. Grousilliers 143,755 

Cardmounl, J. H. Caterson 143,878 

Carpet fastener, B. D. Kested 143.784 

Carriage, child's, A. F. R.Arndt 143,803 

Carriage, child's, T. Gait 143,818 

Churn, J. Masten 143,919 

Churn, reciprocating, A. D. Huntley 143,906 

Churn, reciprocating, E. T. Wheeler 143,800 

Clock, alarm, D. M. Charters 143,881 

Clock, electric, F. J. Ritchie 143,847 

Clothes pounder, S. F. Hawley 143,901 

Coal breaker, H. Bradford 143,745 

Cock, gage, A. A. Murray 143,923 

Coffee substitute, E. Dugdale 143,889 

Coffee substitute, E. Dugdale 143,890 

Coffin fastening, "W. S. Crane 143,748 

Collodion compound, J. A. McClelland 143,772 

Cooler.milk, J. Pearl 143,840 

Cornhusker.J.Ure 143,797 

Cottonfor collodion, soluble, H. T. Anthony.... 143,865 

Cows' tails, fetter for, C . F . Tolles 143,943 

Cylinders, etc., boring, J. MacDonald 143,917 

Dental Instrument, I. A. Salmon (r) 5,623 

Desk, school, C. J. Higgins 143,760 

Ejector, water, H. Coll 143,884 

Electric signal, F. L. Pope (r) 5,622 

Elevator, O. Tufts 143,944 

Embroidery patterns, transferring, C. Bordas... 143,872 

Engine, reciprocating, S. J. Jones 143,827 

Engine relief valve, fire, A Mayer 143,920 

Engine, rotary, J. C . Spencer 143,636 

Engine, steam Are, W. C. Davol, Jr 143,750 

Engine, steam pumping, W. C. Hicks 143,824 

Engine valve, steam, A. Carr 143,807 

Evaporating pan, G. W. Storer 143,939 

Explosive compound, A. Nobel, (r) 5,619 

Eye, apparatus for treating the, M. F. Potter 143,928 

Faucet, measuring, J. Schalk, Jr 143,850 

Filter, G. S.Neff 143,924 

Filter for oils, acids, etc ., J. Jowitt 143,768 

Fire arm, revolving, W. S. Smoot 143,855 

Fire extinguisher, W.C. Bruson 143,746 

Fire extinguisher, automatic, I. P.Tice 143,7 



tflour'bolt, W. Gosshorn 

Flour bolt, J. G. Kaufman 

Food from cider, articles of, S. W. Mahan 

Fork, horse hay, A. J. Nellis 

Fruit drier, J. Williams 

Furnace, D. Harger, (r) 

Furnace, hot air, C. J. Shepard 

Game apparatus, West & Lee 

Gaselier extension, L. Hull 

Gate, automatic, Olbert & Young 

Generators, steam, D. Renshaw.. ..143,842, 143,843, 

Generator, steam, D. Renshaw 

Glass, etc, forming necks on, J. Wing 

Glassware, stemmed, J. Oesterling 

Grate, S. Smyth 

Harness mounting, T. Fawcett 

Harrow, C. Svenzen 

Hat frames, forming, Ertola & Caselli 

Heating drum, I. P. Tice 

Heel blanks, etc., compressing, R. C. Lambart 

Hinge, gate, W. Hull 

Hobbyhorse, J. Reinhart 

Horseshoe machine, C. H. Perkins 

Horseshoe machine, C. H. Perkins 

Houses, construction of, W. Ward 

Hubs to shafts, securing, E. Sanford 

Ice cream freezer, M. F. Graves 

Iron, apparatus for puddling, J. Da vies 

Iron for wheels, etc., cast, C. Burgess 

Kiln, lumber drying, S. R. Kirby 

Knife polisher, etc., T. Bootsman 

Lamp fountains, mold for glass, J. Wing 

Lathe, screw cutting, W. Gleason 

Leather crimping and folding, Platts & Walden. . 

Leather, etc., scouring, F. A. Lock wood 

Level, grading. J. Thornley 

Lightning rod, J. J. White 

Lock, seal, D. K. Miller 

Loom shuttle, Pfefferkorn & Aust 

Lumber marker, W. Merritt 

Malt steep, W. W. Stoli 

Manure from offal, etc., Adamson & Simonin (r) . 

Mill, grinding, J. G. Baker 

Mill, grinding, P. Evans 

Mower, lawn, W. Sellers 

Navigation, etc., keeping open, J. Mullaly 

Nitro-glycerin, exploding, A.Nobel, (r) 

Nitro-glycerin, exploding, A. Nobel, (r) 

OffaLetc, drying, Adamson & Simonin, (r) 

Offal, etc., treating, Adamson & Simonin, (r) 

Overalls, E. Weil 

Paint compound, J. Quarterman 

Pantaloons, E. T. Taylor 

Paper bag machine, J. S. Ostrander 

Paper feeding machine, J. T. & F. Ashley... 

Paper machine dandy, J. Whitehead 

Paper stock, A. T. Sturdevant ... 

Pen and pencil case, C. H. Streightofl 

Petroleum, treating, S. Van Syckel. — 

Photograph negative varnish, J.W. Morgeneier (r) 

Piano, grand, G. Steck 

Picture frame, Warren& Adderly 

Pipe, earthenware, J. Bingham 

Pipe, asphalt, A. Muller 

Planter.corn, W. House 

Planter, corn, C. Hutchins 

Planter anil distributer, R. Montfort 

Plumb and level, S. Sanderson 

Press, R. Esmond, (r) 

Printing press, card and ticket, G. E. Peck 

Printing press register, A. Hilgenreiner 

Propeller, endless chain, T. Teed 

Propeller, steering, F. G. Fowler 

Pulley, lubricating, J. K. McLanahan 

Pump, J. Edson 

Pump , A. L. Hatfield 

Pump, S.Lane, Jr 

Purifier feed device, R.Craik 

Railjoint fastening, G. A. Sturges 

Railroad signal, automatic, H. S.Evans 

Railroad signal circuit closer, G. H. Snow 

Railroad signal circuit, S. C . Hendrickson 

Railroad smoke conduit, etc., T. De Codezo 

Railroad, electric signal, F. L. Pope (r) , . . . 

Range, cooking, W . Hopkins, Jr 

Rein, check, G . J. Townley 

Sawing machine, scroll, M. Foley 

Sewing machine, G. W. Hunter 

Sewing machine table, J. Bennor 

Sewing machine creaser, S. P. Babcock 

Shaft coupling, R. S. Cathcart 

Shelf, revolving, J. Danner 

Shingles, machine for shaving, T. H. Carter 

Shoe gores, gumming edges of, Walden et al 

Shutter fastening, J. P. Bush 

Shutter fastening, B. D. Washburn (r) 

Sink valve, J. Chilcott 

Slate, office, C. Boyle 

Snow, melting, J. Mullaly 

Soda water cock, J. D. O'Donnell 

Sole edge trimming, A. P. Hazard - 

Spark arrester, Richards & Meehl 

Spindle bolster, G. Richardson 

Staves, etc., crozing, H. Wilde (r) 

Steam trap, J. W.Hodges 

Stick, composing, L. Buschmann 

Stools, etc., standard for, S. H. Newcomb 

Stovepipe thimble, T. D. Slauson 

Stoves, name plate for, P.Klotz 

Street sweeping machine, L. J. O'Connor 

Sugar, etc., refining, S. H. Gilman 

Superheater, D. Renshaw 

Teaching geography, J. Schedler 

Tenoning machine, W.M.Sack 

Thill coupling, J. M. Pusey 

Timber, etc., raising floating, A. Bulman 

Tobacco knife, I. S. Goldman 

Toy block for object teaching, N. Muller 

Trap, sewer inlet, G. R. Moore 

Trap, stench, J. P. Hyse 

Treadle, L. Heins 

Truck for carrying bricks, R. A. Smith 

Turning tool, J. W. Ellis 

Valve, alarm safety, F. Steele 

valve, safety, J. Hoffman 

Valve mechanism, slide, E. E. Gilbert 

Vehicle wheel, D. Dimmick 

Vehicle wheel, J. H. Glover 

Vehicle wheel, J. O'Connor 

Ventilator for buildings, G.R. Barker 

Wagon brake, W.P. Buckner 

Wagon jack, A. G. Cooley 

Wagon spring, D. A. Boyle 

Wagon spring, E. P. McCarthy (r) 

Washing machine, J. Bennett 

Washing machine, G. G. Curtiss 

Washing machine, N. J. Parsons 

Watchmaker's staking tool, J. Stark 

Water, apparatus for raising, L. Chase 

Wax mold, sealing, I. L. Baker 

Wax package, sealing, W. J. Lumb 

Weights, apparatus for lowering, T. Wrightson. . 



143,821 
143,910 
143,918 
143,775 
143,949 
5,614 
143,851 
143,799 
143,765 
143,839 
143,844 
143,845 
143,863 
. 143,778 
143,856 
143,817 
143,941 
148,814 
143,795 
143,914 
143,764 
143,930 
143,781 
143,782 
143,946 
143,849 
143,822 
143,811 
143,874 
143,912 
143,871 
143,864 
143,898 
143,783 
143,829 
143,942 
143,862 
143,927 
143,927 
143,773 
143,938 

5,612 
143,967 
143,816 
143,787 
143,833 

5,620 

5,621 

5,611 

5,610 
143,947 
143,841 
143,792 
143,925 
143,740 
143,801 
143,940 
143,859 
143,945 

5,618 
143,789 
143,861 
143,870 
143,922 
143,905 
143,826 
148,832 
143,933 

5,613 
143,780 
143,904 
143,793 
143,896 
143,830 
143,751 
143,759 
143,769 
143,887 
143,790 
143,815 
143,935 
143,903 
143,812 

5,622 
143,762 
143,860 
143,895 
143,766 
143,742 
143,741 
143,879 
143,888 
143,877 
143,798 
143,805 

5,625 
143,883 
143,804 
143,854 
143,777 
143,823 
143,931 
143,785 

5,626 
143,761 
143,675 
143,836 
143,852 
143,913 
143,838 
143,754 
143,846 
143,934 
143,848 
143,929 
143,873 
143,900 
143,835 
143,774 
143,907 
143,902 
143,853 
143,893 
143,858 
143,825 
143,819 
143,818 
143,820 
143,77f 
143,868 
143,747 
143,886 
113,744 

5,615 
143,869 
143,749 
143,779 
143,857 
143,882 
143,866 
143,771 
143,802 



Wheelbarrow. J. M. & J.L.Jones 143,767 

Wrench for bung bushings, G. W. Harris 143,757 

Wrenchpipe.D. D. Ingram 143,908 

APPLICATIONS FOR EXTENSIONS. 

Applications have been duly filed, and are now pending 
fortheextensionof the following Letters Patent. Hear- 
ings upon the respective applications are appointed for 
the days hereinafter mentioned: 
26,902.— Planing Machine.— S. S. Gray, January 7. 
26,906.— Stitches.— A. F. Johnson. January 7. 
26,914.— Clothes Weinqee.— R. O.Meldrumesa;. Jan. 7. 
26,919.— Repeating FieeAem.— W.H.Morris et al. Jan.7. 
26,942.— Cae Seat.— T. T. Woodruff. January 7. 
26,948.— Sewing Machine.— A. F. Johnson . January 7. 
27,008.— Finishing Boot Heels.— H. Saloshinsky. Jan. 14. 

EXTENSIONS GRANTED. 

25,874.— Beonzing Machine.— G. H. Babcock. 

DESIGNS PATENTED. 

6,962.— Geape Aeboe.— C. H. Crump, Boston, Mass. 
6,963.— Clock Pendulum.— H. J. Davies, Brooklyn, N.r. 
6,964— Beeast Pin, etc— G. W. Loomis et al., N. T. city 
6,965.— Cooking Stove.— E. Mingay, Boston, Mass. 

TRADE MARKS REGISTERED. 

1,503.— Sauces.— A. P. Agrestaes al., New York city. 
1,504— Razoes.—H. Boker & Co., New York city. 
1,505.— Rubbee Goods.— M. A. Cately, New York city. 
1,506.— Champagne.— Chillingworth& Son, London.Eng. 
1,507.— Umbeellas.— A.M. Davies eia*.,New York city. 
1,508— Canned Food— Gordon & Dilworth, N. Y. city. 
1,509.— Oatmeal.— J. McCann, Beamond Mills, Ireland. 
1,510.— Snap Hooks.— New YorkWire Snap Co. .N.Y.city 



SCHEDULE OF PATENT FEES: 

On each Caveat $10 

On each Trade-Mark .$25 

On filing each application fora Patent (17 years). ..$15 

Onissulngeach original Patent $20 

On appeal to Examiners-in-Chief $10 

Onappeal to Commissioner of Patents $20 

On application for Reissue $30 

On application for Extension of Patent $50 

On granting the Extension $50 

On filing a Disclaimer $10 

Onan application for Design (3H years) $10 

On an application for Design (7 years) $15 

On an application for Design (14 years) $30 
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RATES OF ADVERTISING. 

Back Page $1.00 a line. 

Inside Page ------ 75 cents a line. 

Engravings may head advertisements a t the same rate per 
line, by measurement, as the letter-press. 

The value of the Scientific American as an advertising 
medium cannot be over-estimated, its circulation is ten 
timesgreater than that of any similar journal now pub- 
lished. It goes into all the States and Territories, and is 
read in all the princip al libraries and reading-rooms of 
the world. We invite the attention of those who wish to 
make their business known to the annexed rates. A busi- 
ness man wants something more than to see his adver- 
tisement in a printed newspaper. Be wants circulation. 
If it is worth 25 cents per line to advertise in a paper of 
three thousand circulation, it is worth $3.75 per line to 
advertise in one of fortyflve thousand. 



To Electro- Platers. 

BATTERIES, CHEMICALS, AND MATE- 
RIALS, in sets or single, with books of instruction 
for Nickel or Silver Plating, by THOMAS HALL, Manu- 
facturing Electrician, 19 Bromfield Street, Boston, Mass. 
Illustrated catalogue sent free. 



"ASON'S PAT'T FRICTION CLUTCHES 

_LTJL are manufactured by Volnev W. Mason & Co- 
Providence, R. I. Agents, L. B. BROOKS, 60 Cliff street. 
New York; TAPLIN, RICE & CO.. Akron, Ohio. 



w 



PUNCHING 

I AND 

DROP PRESSES. 



Forthe Best and cheap- 
est Address THE STILES 
& PARKER PRESS CO. 
MIDDLETOWN. CONN. 



p E. ILLINGWORTH, Neville St. Foun- 
Vj« dr y» Leeds, England, makes a Specialty ot 
his 10-inch Lathes. All parts are interchangeable 
being made In duplicate, by patent machinery, thus en 
suring Accuracy and Excellence of Workmanship. 




E^" For price and Pboto, write direct. 



FOR SALE— The right to manufacture and 
Sell the Patent Stave Grain Baskets in the States of 
Ohio, Pennsylvania, and New York . Said Baskets pro- 
tected by numerous patents issued to Horace C.Jones 
and others. G. I. BEE WSTER, Appleton, "Wis. 




i;^ TWO INKS, 

llE8 Mucilage Cup, . Uld lh( 
Sponge Cup & wuui.wa* 
Pen Hack. i-RE^iami 



BEST IfljfQ 
Inkstand Vsf in the 



that 
keep the inks 

.--- .---, --- —tier, or wear out. Inksinslant- 

Iv raised ur lowered loamy desired point in the dips. 
Mucilage Stand gives a uniform dip of the brush. 



, ^mouagH oiaiiu gives a uniform nip oi the brush. 
ask lor it, lake no substitute , nor hay a present for either lady or gentleman 
riend until you have sect] it, or sent for circular to Cleveland Mk'gCo., 
> Chatham Square, New York. Lady and Gentlemen Canvassers wanted. 



H 



AND SAW MILL— Saves the labor of 3 
men. S. C. HILLS. 51 Courtlandt St., New York . 



C CYLINDERS, and DANIELS PLANERS, 
J Caeeiaqe-Matchees, Tenohin&, and other Wood- 
woekinq Machines. Send for Circulars. 

S. HEALD & SONS, Barre, Mass. 




Barnes' Patent Foot & Steam 
Power Scroll Saw'. 

As a Foot power Machine it is war- 
ranted to saw .(linear measure) 
through Pine Sin. thick,! ft. permin- 
ute;lm. thick, 4ft. per minute; Wal- 
nut 8 in. thick, % ft. per minute ; 1 
in. thick, 2 ft. per minute. Every 
builder, cabinet and pattern maker, 
carver or worker in wood should 
have one. OnlySyears in themarket. 
yet thousands are using them. Send 
for full description to W.F. & John 
Barnes, Manuf'rs,Eockford, 111. 



A SPECIMEN COPY of the AMERICAN 
STOCK JOURNAL, Handsomely Illustrated with 
Engravings and filled with Choice Reading Matter to 
interest the Farmer and Stock Raiser, and Three Pack- 
ages of NEW FARM SEEDS sent tree to all who send 
Ten Cents fonpostage. Address AMERICAN STOCK 
JOURNAL CO., Paekesbtteq, Chesi'eeCo., Pa. 



TRANSLATIONS OF BOOKS AND MAN- 
USCRIPTS, popular and scientific, of pamphlets, 
articles, etc., IntoEnglish.German and French promptly 
and carefully executed. Address Prof. A. S.G1ATSCHET, 
Teacher of Languages, 178 Second Ave., New York clt y 



© 1873 SCIENTIFIC AMERICAN, INC 



November 22, 1873.] 
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BAIRD'S 




FOR PRACTICAL MEN. 



:o: 

My new, revised and enlarged Catalogue of PRACTI- 
CAL AND SCIENTIFIC BOOKS-96 pages, 8vo.— will 
be sent, free of postage, to any one who will favor me 
with his address. 

HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 
406 "WALNUT STREET, Philadelphia. 

Practical Draughtsman's Book of 

INDUSTRIAL DESIGN 
AND MACHINISTS' & ENGINEERS' 

Drawing Companion. 

Forming a Complete Course of Mechanical, 
EngineeriDg, and Architectural Drawing. From the 
French of M. A.rmengaud the elder, Professor of De- 
sign in Conservatoire of Arts and Industry, Paris, .and 
MM. Armengaud the younger, and Amoroux, Civil En- 
gineers. Rewritten and arranged with additional mat- 
ter and plates, selections from and examples of the 
most useful and generally employed mechanism of the 
day. By William Johnson, Assoc. Inst.. C. E. Illus- 
trated by fifty folio steel plates, and fifty woodcuts. 

A new edition, 4to $10 

Among t. he contents are:— Linear Drawing, Definitions, 
and Problems. Sweeps, Sections, and Moldings, Elemen* 
taryGothic Forms and Rosettes. Ovals, Ellipses, Para- 
bolas, and "Volutes, Rules and Practical Data. Study of 
Projections, Elementary Principles. Of Prisms and other 
Solids. Rules andPractlcal Data. On Colorlnar Sections, 
with applications. Conventional Colors, Composition or 
Mixture of Colors. Continuation of the Study of Pro- 
jections—Use of Sections— details of machinery. Simple 
applications— spindles, shafts, couplings, wooden pat- 
terns. Method of constructing a wooden model or pat- 
tern of a coupling. Elementary applications. Rules and 
Practical Data. 

The Intersection and Development op Surfaces, 
with Applications.- The Intersection of Cylindersand 
Cones. The Delineation and Development of Helices, 
Screws, and Serpentines. Application of the helix— the 
construction of a staircase. The Intersection of Sur- 
faces—applications to stop cocks. Rules and Practical 
Data. 

The Study and Construction of Toothed Gear.— 
Involute, cycloid, and epicycloid. Involute. Cycloid. 
External epicycloid, described by a circle rolling about 
a fixed circle Inside of it. Internal epicycloid. Delinea- 
tion of a rack and pinion in gear. Gearing of a worm 
with a worm wheel. Cylindrical or Spur Gearing. Prac- 
tical delineation of a couple of Spur wheels. The Delin- 
eation andC on struction of Wooden Patterns for Toothed 
Wheels. Rules andPractlcal Data. 

Continuation of the Study of Toothed Gear.— 
Design for a pair of bevel wheels in gear. Construction 
of wooden patterns! - or a pair of beveled wheels. Invo- 
lute and Helical Teeth. Contrivances for obtaining dif- 
ferential Movements. Rules and Practical Data. 

Elementary Principles of Shadows.— Shadows of 
Prisms, Pyramids, and Cylinders. Principles of Shading. 
Continuation of the Study of Shadows. Tuscan Order. 
Rules and Practical Data. 

Application of Shadows tc Toothed Gear.— Appli- 
cation of Shadows to Screws. Application of Shadow to 
a Boiler and its Furnace. Shading In Black— Shading in 
Colors. 

The Cutting and Shaping of Masonry.— RuleB and 
Practical Data. Remarks on Machine Tools. 

The Study of Machinery and Sketching.— Various 
applications and combinations: The Sketching of Ma- 
chinery. Drilling Machines: Motive Machines; Water 
wheels. Construction and Setting up of water wheels, 
Delineation of water wheels, Design of a water wheel, 
Sketch of a water wheel ; Overshot Water wheels.Water 
Pumps ; Steam Motors ; High-pressure expansive steam 
engine. Details of Construction ; Movements of the 
Distribution and Expansion Valves; Rules and Practi- 
cal Data. 
Oblique Projections. 
Parallel Perspective. 

True Perspective.— Elementary principles. Applica- 
tions— flour mill driven by belts. Description of the 
mill. Representation of the mill In perspective. 
Examples of Finished Drawings of Machinery. 

BEF~ The above, or any of my Books, sent by mail, free 
of postage, at the publication prices. 

My new ana revlseu CATALOGUE OF PRACTICAL 
AMD SCIENTIFIC BOOKS— 96 pages, 8vo.-sent, f ree of 
postage, to any one who will furnisn his address. 

HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 
406 WALNUT STREET. Philadelphia. 



The VARIETY MOULDING MACHINE 

CAUTION. 

I hereby notify all parties Infringing the Patent of 
NATHANIEL GEAR, dated Nov.8th,lS53,that the Uni- 
ted States Circuit Court for the District of Massachu- 
setts has not re-examined the validity of that Patent 
since the hearing of Nov., 1872. The only point settled 
by the Court In Its decision of October Sitfth, 1873, was 
that the title of the Patent in Massachusetts was in 
T. D. SCOTT instead of Complainant. I have, since 
said suit was instituted, acquired all the title T. D. 
Scott ever had, and shall hold all Infringers for dam- 
ages. A. S. GEAR. 

Boston, Oct. 31, 1873. 



VAN NOSTRAND'S SCIENCE SERIES. 
No. 5 Now Ready, 

Ventilation of Buildings. By W. F. Butler. 18mo. 
Boards. 50 cents. 
No. 1, Armstrong on Chimneys— No. 2, Colburn on 
Steam Boiler Explosions— No. 3, Jacobs on Retaining 
Walls— No. 4, Bender's Proportions of Pins used in 
Bridges. 50 cents each. 

D. VAN NO STRAND, Publisher, 
23 Murray St. & 27 Warren St., New YorK. 
*** Copies sent free, by mail, on receipt of price. 



-<(CAUGE LATHEJ^r ER HANDLES 

, • ... „..- M ^^CABINETWORK. 

UPRIGHT SHAPING. BORING. 
MORTISING AND CHAIR-ROUND 

lEAD^ D KEy s ^^EMACHiN£ s - 

r iA C A B LE tf ° S H EAVES))V H ' N Eb ' 
v »,7am for transmitting _power. 



&VAIL. ,u " ■ """" 
L0GKP0RT, IM.Y.fe^ 



O FOff^?bTlVElX_ 
<fDfSCP^2^BOOK. 



TVTOTICE — Many of the cutters used on 
ll panelling, carving.moulding and routing machines, 
are infringements of patent granted to me, dated Feb. 
13th, 1872; and I presume all honorable persons will 
cheerfully pay me a just sum for the use of said patented 
tools, without litigation. 

FOR SAIjE— The above patent- also, patent for 
fish-hook— both valuable. BENJ. F. ALLEN, 

Boston, Mass. 



WHAIjEN TURBINE, No risks to purchaser 
Pamphlet sent free. Seth Whalen, Baliston Spa,N.Y, 



A Rare Chance to Advertise. 

Cheapest and Best Mode of Introducing 
NEW MACHINERY AND INVENTIONS. 

: o : ■ 

To Advertisers. 

About the ISth of November, we shall publish a special edition of 60,000 copies of the SCIENTIFIC 
AMERICAN, which will be mailed in separate wrappers and the postage prepaid to every post office in the United 
States, Canada, and adjoining provinces. 

It is intended that a copy' of the paper shall reach the principal manufacturers, workers in lumber and 
andiron, railroad shops, and the works of other mechanical and chemical industries in the United States. 
Advertisements will be taken for this extra edition on the same terms as in the regular issue, namely, 75 
cents a line inside, and $1 a line on last page. A few notices, in the Business and Personal column, not 
exceeding four lines in length, will be inserted at $1.50 a line. This affords an unusually favorable opportu 
nity for advertisers to reach a class of persons not accessible in the ordinary channels of advertising. The 
names have been selected with care, and the publishers guarantee the number issued to be full 60,000 ; the 
postage on these copies, which is twelve hundred dollars, will be prepaid, thus insuring the prompt forward- 
ing of the papers to their destination. 

Advertisers will bear in mind that this announcement is for a Special Edition which is to be circulated 
gratuitously among non-subscribers, and that the same advertisements which appear in the regular edition' 
if ordered in the extra, will be seen by entirelv different persons. 

ENGRAVINGS. 

A few illustrations and descriptions of machines or articles of utility, whether they have already appeared 
n this paper or in other publications, will be received for insertion in this Special Edition on reasonable terms. 

MUNN & CO., Publishers, 



A. S. GEAR, 

Sole Owner and Manufacturer of the GEAR VARIETY 
MOULDING MACHINE— Legality of Patents Sus- 
tained in United States Courts— Price $150, 
tViS, $830, $480, $530— and Manufacturer 
and Dealer in all kinds of 

Wood and Iron Working 
MACHINERY, 

Steam Engines & Mechanical Supplies. 

56 TO 62 SUDBURY ST., BOSTON, MASS. 



MACHINERY, i ! 



NEW and 2d-HAND.-- 

Send for Circular. Chas. PLACE 
" CO. 60 Vesey St., New York. 



1832 SCHENCK'S PATENT. 1871. 

WOODWORTH PLANERS 

And Ke-Sawtng Machines, Wood and Iron Working Ma 
chinery, Engines, Boilers, etc. JOHN B. SCHENCK'S 
SONS, Matteawan.N.Y. and 118 Liberty St., New York. 



APPLETONS' 

American Cyclopaedia. 

New Revised Edition. 

Entirely rewritten by the ablest writers on every sub- 
ject. Printed from new type, and illustrated with 
Several Thousand Engravings and Maps . 



The work originally published under the title of The 
New American Cyclopedia was completed In 1863, 
since which time the wide circulation which it has at- 
tained in all parts of the United States, and the signal 
developments which have taken place in every branch 
of science, literature, and art, have induced the editors 
and publishers to submit It to an exact and thorough 
revision, and to Issue a new edition entitled The Ameri- 
can Cyclopaedia. 

Within the last ten years the progress of discovery in 
every department of knowledge has made a new worls 
of reference an Imperative want. 

The movement or political affairs has kept pace with 
the discoveries of science, and their fruitful application 
to the industrial and useful arts and the convenience 
and refinement of social life. Great wars and conse- 
quent revolutions have occurred, involving national 
changes of peculiar moment. The civil war of our own 
country, which was at its hight when the last volume of 
the oldwork appeared, has happily been ended, and a 
new course of commercial and industrial activity has 
been commenced. 

Large accessions to our geographical knowledge have 
been made by the indefatigable explorers of Africa. 

The great political revolutions of the last decade, 
with the natural result of the lapse of time, have brought 
into public view a multitude or new men, whose names 
are in every one's mouth, and of whose lives every one 
is curious to know the particulars. Great- battles have 
been fought and important sieges maintained, of which 
the details are as yet preserved only in the newspapers 
or in the transient publications of the day, but which 
ought now to take their place in permanent andauthen- 
tlc history. , 

In preparing the present edition for the press, it has 
accordingly been the aim of the editors to oring down 
the information to the latest possible dates, and to fur- 
nish an accurate account of the most recent discoveries 
in science, of every fresh production in literature, and 
of the newest invtmtiens In the practical arts, as well as 
to give a succinct and original record of the progress of 
political and historical events. 

The work has been begun after long and careful pre- 
liminary labor, and with the most ample resources for 
carrying It on to a successful termination. 

None of the original stereotype plates have been used? 
but every page has been printed on new type, forming 
in fact a new Cyclopaedia, with the same plan and com- 
pass as its predecessor, but with a far greater pecuniary 
expenditure, and with such improvements inits compo- 
sition ashave been suggested by longer experience and 
enlarged knowledge. 

The illustrations which are introduced for the first 
time In the present edition have been added not for the 
sase of pictorial effect, but to give greater lucidity and 
force to the explanations in the text. They embrace all 
branches of science and of natural history, and depict 
the most famous and remarkable features of scenery, 
architecture, and art, as well as the various processes 
of mechanics and manufactures. Although intended for 
instruction rather than embellishment, no pains have 
been spared to insure their artistic excellence; the cost 
of their execution is enormous, and It is believed they 
will find a welcome reception as an admirable feature 
of the Cyclopaedia, and worthy of Its high character. 

This work is sold to Subscribers only, payable on 
delivery of each volume. It will be completed in six- 
teen large octavo volumes, each containing about 800 
pages, fully illustrated with several thousand Wood 
Engravings, and with numerous colored Lithographic 
Maps. 

Price and Style of Binding:. 

In extra Cloth, per vol..... ; . . ..$5.uTJ 

In Library Leather, per vol., 6.00 

In Half Turkry Morocco, per vol., 7.00 

In Half Russia, extra gilt, per vol., 8.00 

In Full Morocco, antique, gilt edges, per vol., 10.00 

In Full Russia, pervol., 10.00 

Three volumes now ready. Succeeding volumes, un- 
il completion, will be Issued once in two months. 

*#* Specimen pages of the American Cyclopaedia 
showing type, illustrations, etc., will be sent gratis, on 
application. 

First-Class Canvassing- Agents wanted. 

AddreBS_the publishers, 

D. APPLETON & CO., 

549 & 551 Broadway, N. Y* 



SHINGLE AND BARREL MACHINERY.— 
Improved Law's Patent Shingle and Heading Ma- 
culae, simplest and best in use. Also, Shingle Heading 
and Stave Jointers, Stave Equalizers, Heading Planers, 
Turners, &c. Address TRE VOR & Co. Lockport, N. Y. 

CriVliTVT/TfT 1YT1?Q For cutting business 

\ I |U\ I , I I / JJIJi ^ Htencils.all sizes. Also 

KJ M. JtJ-Li V J.JJ complete outfits for Clothing 
Stencils and Key Checks, with which young men are 
making from $5 to $20 a day. Send for catalogue and 
sam ples to S.M.SPENCEB,117Hanover St.3oston,Mass. 

EW & IMPROVED PATTERNS.— "MA- 

CHINISTS' TOOLS— all sizes— at low prices. 
K. GOULD.97toll3N.J R. R. Ave., Newark, N.J. 

/VI1TC SAFETT HOISTING 

U JL ID Machinery. 

OTIS, BROS. & CO.. 

NO. 348 BROADWAY NEW YORK. 

WOOD-WORKING MACHINERY GEN- 
erally. Specialties, Woodworth Planersand Rich- 
ardson's Patent Improved Tenon Machines. 
Central, corner union St., Worcester, Mass. 

WITHERBY RUGG & RICHARDSON. 

<fr/10K A MONTH! Horse and carriage furnished 
«pr±<3 O Expenses paid. H. B. SHAW, Alfred, Me- 

"-LAIUM U ill 25 Bond St., New York: 

For all Laboratory and Manufacturing purposes. 

CS LASS ;l\/TOULDS for Fruit Jars, Patent 
T Lamps.ltJL Bottles, etc., made by H.BROOKE. 14 
years at White and Centre Streets, New York. The short- 
est and cheapest way order direct of Mould Maker. 

g=F" Particular attention paid to MOULDS for 
INVENTORS . 

You ask WHY we can sKl fc'imt 

Class 7 Octave Pianos lor $290? 

We answer— It eosts less than $300 

to make any $600 Piano sold 

J through Agents, all of whom make 

nJflP /""^ HHilOO per Ct. profit. We have 
2j$i ^J WW no Agents, but ship direct to farm- 
Tmb t i jKhes at Factory price, and warrant 
» KJ* 9 5 Years. Send for illustrated cir- 
cular, in which we refer to over 500 Bankers, Merchants, 
&c. (some of whom you may know), using our Pianos, 
in 44 States and Territories. Please state where you saw 
this notice. 

U. Si Piano Co., 8 1 Broadway, N. Y. 

ICHARDSON, MERIAM <fc CO. 

Manufaeturers of the latest improved Patent Dan- 
els' and Woodworth Planing Machines, Matching, Sash 
andmoldlng. Tenoning, Mortising, Boring, Shaping, Ver- 
tical, and Circular Re-aawlng Machines, Saw Mills, Saw 
Arbors, Scroll Saws-Rallway, Cut-off, and Rip-saw Ma- 
chines, Spoke and Wood Turning Lathes, and various 
other kinds of Wood-working Machinery. Catalogues 
and price lists sent on application. Manufactory, Wor- 
cester, Mass. Warehouse, 107 Liberty st. New York. 17 

The American Turbine Water 
Wheel, 

Recently lmprovedand submitted to 
thorough scientific tests by James 
Emerson, showing the following use- 
fule effect of the power of the water 
utilized, being the highestresults ev- 
er known. 

Percentage of Part Gate : %, 50.08 ; 
^,69.64; %, 78.73; %, 82.53: % t 82.90. 

Per cent, of Whole Gate : 83.14. 

A full report may be obtained of 
STOUT. MILLS & TEMPLE, Day- 
ton, Ohio. 

PAGE'S Water Flame Coal Lime Kiln, with 
coal or wood. No. 1 Soft White Lime or Cement, 
withuseof water. CD. PAGE, Patentee. Rochester.N.Y. 

A Set of 12 Steel Lathe Dogs, 

From Xto41neh $17.30 

" "to2 " §8.00 

Iron, from % to 2 inch % 6.50 

to4 " $15.00 

1 Set of Steel Clamps M2.E0 

" "Iron " .....$10.00 

Expanding Mandrels taking anything from % to 4 
Inches, 4c. 

Send to C. W. LE COUNT, South Norwalk, Conn., 
for Circular. 

OTTrVDTl TJ A TVT"n ISO words per minute in 
lOilUxvl JlAlxJJ. 4 weeks. Send stamp for 
Circular. J. A. GRAY, P. O. Box 4,847, N. T. 





PATENT 



[tm«:MHa|i 



SHAFTING. 



The fact that this shafting has 75 per cent greater 
strength, a finer finish, and is truer to gage,tnan any other 
In use, renders it undoubtedly the most economical. We 
are also the sole manufacturers of the Cslebeatkd Col- 
hus s Pat. Coupling, and furnish Pulleys, Hangers, etc., 
of the most approved' styles. Price lists mailed on appli- 
cation to JONES & LATJGHLINS, 
Try street, 2d and 3d avenues, Pittsburgh, Pa. 
190 S. Canal St., Chicago. 

J»"8tocks of this Shafting in store and for sale by 
FTJLLEB, DANA & TITZ. Boston, Mass. 

GEO. PLACE & CO., 121 Chambers street. N. T. 

PIERCE & WHALING, Milwaukee, Wis. 



FOR SALE— A Valuable Patent for the 
Prevention of Down Drafts In Chimneys. Simple 
and effectual. At this season of the year, they would sell 
rapidly and very profitably. WM. H. MYERS, 631 Wal. 
nut Street. Philadelphia.Pa. 



WOODBURY'S PATENT 

Planing and Matching 

and Molding Machines, Gray & Wood's Planers, Self-oiling 

o„.~ a-v,„— „„.i „.., — - 1 working machinery. 

91 Liberty street, If. Y 



Saw Arbors, and other wood working machine] 

! 91 Liberty street, 1 

4 67 Sudbury street, Boston.]! 



S. A. WOODS, 
Send for Circulars. 



Andrew's Patents. 

Noiseless* Friction Grooved, or Geared Holst- 
ers, suited to every want. 

Safety Store Elevators. Prevent Accident* if 
Rope, Belt, and Engine break- 

Smoke-Burning Safety Boilers. 



Oscillating Engines, Double and Single, 1-56 

100-Horse power. 
Centrifugal Pumps, 100 to 100,000 Gallons 

per Minute, Best Pumps in the World, pas* 

Mud, Sand, Gravel, Coal, Grain, etc., with 

out injury. 
AIlrLight, Simple, Durable, and Economical. 
Send for Circulars. 

WM. D. ANDREWS & BRO., 

414 Water Street, New York. 



Upright Engine and Tubular Boiler (4) House 
Powee, with all Trimmings; also (10) Hoese 
Powee. Send for Circulars. 
Vaeiett Ieon Woeks Co., Cleveland, O. 



$375 



A MONTH to Male or Female Agents. 
Novelty Co., BIddeford, Me. 



AGENTS WANTED .-Samples sent free oy 
mall, with terms to clear from $5 to $10 per day. 
Address N. H. WHITE, Newark, N. J. 



5000 



MILLING MACHINES. 

Universal and Plain— Gear and Cam Cutting, &c. 
Send for descriptive catalogue to 
BRALNAKD MILLINGMACH. CO. 

116 WaterSt. Boston.. 



THE HORTON LATHE CHUCK, from 4 
to 36 Inches, with the new Patent Jaw. Address 
THE E. HORTON & SON CO.. Windsor Locks. Ct. 



BUERK'S WATCHMAN'S "TIME DE- 
TECTOR.— Important for aL large Corporations 
and Manufacturing concerns— capaole of controlling 
with the utmost accuracy the motion of a watchman or 
patrolman, as the same reaches different stations of his 
beat. Send for a Circular. J. E. BUERK, 

P. O. Box 1,057 Boston, Mass. 
ST. B.— This detector is covered by two U. S. Patents, 
Parties using or selling these instruments without au- 
thority from me will he dealt with according to law. 



Machinery, 

Wood and Iron Working of every kind. 1 
Rubber Belting, Emery wheels. Babbitt Meta 
GEO. PLACE & CO., 121 Chambeis St, N.Y. 



Wood and Iron Working of every kind. Leather and 
TTieels, Babbitt Metal, &c. 



Cold Rolled Shafting. 

Best and most perfect Shafting ever made, constantly 
on hand in large quantities, furnished In anylengthsup 
to 24 ft. Also, Pat. Coupling and Self -oiling adjustable 
Hangers. GEORGE PLACE & CO., 

121 Chambers Street, New York. 

Sturtevant Blowers. 

Of every Blze anu description, constantly on nand. 
GEORGE PLACE & CO., 
121 Chambers Street, New York. 

___ 
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Patent Woodworth, Daniels and Dimension Planers, 
Moulding:, Mortising, Tenoning and a great variety of 
other Machinery for Workinar in Wood. Sole Manufac- 
turers of the celebrated Farmer Patent Matcher Heads 
and Antifriction Cutters and the New England Band 
Saw. Factory 26 Salisbury St., Worcester, a^ass. Sales- 
room 121 Chambers & 103Reaae fits., N.Y. 

R.BALL & CO. 

WfVEtfTrVrft TT AQQ Male~o7?emale, $30 
VV \JIX£L±n VJ VJJ/lOO week, employment at 
home, day or evening; no capital; instructions & valuable 
package of goods sent free by mail. Address, with six cent 
return stamp, M. YOUNG & CO, 173 Greenwich St, N.Y. 



lj WROUGHT 
^ IRON 

Beams & Girders 



THE Union Iron Mills, Pittsburgh, Pa. 
The attention or Engineers and Architects is called 
to our improved Wrought-lron Beams and Girders (pat- 
ented), in which the compound weide between the stem 
and flangee, which have proved so objectionable in the 
old mode or manufacturing, are entirely avoided, we are 
prepared to furnish all sizes at terms as favorable as can 
be ootainedelsewhere. For descriptive lithograph address 
Ca rnegie. Kloman & Co, Union Iron Mills, Pittsburgh, Pa. 

Niagara Steam Pump. 

CHAS. B. HARDICK, 

23 Adams St.. Brooklyn. N. Y. 



PORTABLE STEAM ENGINES, COMBIN- 
ing the maximum of efficiency, durability and econ- 
omy, with the minimum of weight and price. They are 
widely and favorably known, more than 1,000 being In 
use. All warranted satisfactory or no sale. Descriptive 
circulars sent on application. Address 

THE J. C. HOADLEY CO. Lawrence. Mass. 
Liberty St.. New York. 




LCOTT LATHES, for Broofh, Rake, and 
Hoe Handles. £. C. HILLS. SICourtlandt St., N.Y. 

WOODWARD'S 

NATIONAL 

ARCHITECT 

1000 WOKKING DBAWINQS. 

Plans, Details, 

Specifications & Estimates. 
p Twelve Dollaks, post- 
paid. 

MQ^CKTON'S NATIONAL) Six Dollars, post 

STAIRBUIJLDER, f paid, 

MONCKTON'S NATIONAL ) B: „ „„„ 
CARPENTER «fc\|OINER. I b,x Dollars, post 
Framing and Roofing. ) paia, 

ORANGE JUDD &, CO., 
345 Broadway, New York, 

THE "PHILADELPHIA" 

HYDRAULIC JACK. 

PISTON guided from both ends; all working 
parts guarded from dust j single or double pumps, 
cyUnders, shafts, rocker arms, pistons, etc. .entirely steel. 
No. 14 N. 5th at., Philadelphia, jpm,™, TTT«TTnw 
No. 42 Cliff St.. New York. ' J PHILIP S. JUSTICE. 
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Advertisements will be admitted on thispage at the rate of 
$l*OQ per line /or each insertion. Engravings may 
head advertisements at the same rate per line by meas- 
urement, as the letter-press. 



PRATT'S 

A8TR 
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L. 



Safest and Best Oil ever made— burns In any lamp— for 
sale everywhere. C HAS. PRATT & CO. 

Established 1770. 108 Fulton street, N. Y. 
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JUST PUBLISHED ! 

Factsan* SupsestionBregardingthe Right Choiceand 
Right Use of Soli* Emery "Wheels and Emery Grind- 
ing Machinery." 124 pages. 
This Pamphlet Is offered to the Public as the most 
complete Manual on the subject of Emery Grinding yet 
published. Sent, post-paid, on receipt of ascents. 
Address THE TANITE CO., Stromlsbiirg, Pa. 

HOW ABOUT YOUR PAY ROLL? 

Is not this the time— now when working forces are 
being reduced, and each man's effort Is to see how few 
hands he can get along with— Is not this the time to 
study care.fully the claims of labor-saving tools t How 
much Wages will a good Emery Grinding Machine 
draw? How many men now working with File, and 
Grindstone, and Cold Chisel, and Vise, can be dispensed 
with by running a Rotary File a mile a minute? How 
many Pay Roll Swelling men will it lake to do, with 
Vise and File, what one man will do with that never- 
dulling Rotary File, a Tanite Emery Wheel? That File 
whose points are crystals of Adamant, and whose speed 
is as 5,500 feet to 60 feet. KW 

When money is scarce. Labor Saving Tools are cheap ! 



N.r.BURNHArvTSNEW TURBINE 

WATERW/tm 

TO BE THE BEST EVER INVENTED 



NEW YORK STEAM ENGINE CO. 

MANUFACTURERS OF 




justs' Tools 



OF ALL, DESCRIPTIONS, 

98 Chambers St., New York. 



Workers Wanted 

For WOOD'S HOUSEHOLD MAGAZINE, 

which, with its Premiums, is one of the most attractive 
In the country. 

Price of Magazine, 

ONE DOLLAR 

A TEAR. 

CoiiiniissionB liberal, offerings lucrative and agree- 
able business to those willing to give it proper attention. 

Vol. XIV. begins with January, 1874. 

Examine our Clubbing & Premium Lists. 

Two first-class periodicals for the price of one. 
jy For specimen Magazine and further information, 
Address, 
WOOD'S HOUSEHOLD MAGAZINE, 
Newburgh, N. Y. 
S. E. SHTJTES, Publisher. 



THE PULS0METER. 

The Blmplest, most durable and eflective 
Bteam pump now In UBe. Will pump gritty 
or muddy water with out wear or iniury to 
Its parts. It cannot get out of order. 

Branch D e p o ts :— 11 Pemberton 
Square, Boston, Mass.: 1327 Market St., 
Philadelphia, Pa.; 59 Wells Street, Chi- 
cago, 111.; South Western Exposition, 
New Orleans, La.; 811 & 813 No. Second 
Street, St. Louis, Mo. 
C.HENRY HALL & CO., 20 Cortlandt St., N.T. City. 




BIDS AND PROPOSALS 
For the construction of the OIL CITY GAS 

WORKS) and the supplying of the city with gas. will 
be received until Monday, December 1, 1873, at 3 P.M. 
Bids must be accompanied by plans, specifications, and 
detailed drawings, and must state the price of construc- 
tion, and the lowest rate at which gas will be furnished 
to the cityand consumers, giving thecify the right to 
purchase the works at such future time as may be here- 
after agreed upon. 

Information in regard to the work required may he 
obtained at the city offices, or through the mail. 

The right to reject any and all bids Ib hereby reserved. 
Communications by mail may be addressed to the under- 
signed. ISAAC M. SOWERS, Mayor Oil City, Pa. 



BUILDERS 



Send for Catalogue. A.J.BICK. 
KELL& CO., 27 Warren st.,N.Y- 



Great 



THE 

Need Supplied. 

g| A Simple, Sate, Durable 
and Economical Motor of 

small size was the need. The 

BAXTER 

steam mm 

from <2 to 10 horse power, 
made by Colt's Arms Co., 

by special tools and machines, 
so that all parts can be ex- 
actly duplicated, isthe sup- 
ply. Over 800 are now in dally 
use,and the demand is increas- 
ing. Personsof ordinary intel- 
ligence can set them up and 
run them. They are the most 
economical engines ever in- 
vented. One common scuttle 
tof coal will yield one horse 
v power per day of lOhours: oth- 
I er fuel in proportion. Fully 
-Guaranteed. For circulars 
with price list and testlmo- 
engine ready for use. nlals, address 

WILLIAM D. RUSSELL, 

Office of the Baxter Steam Engine Co., 

IS Park Place* New York. 





Todd & Rafferty Machine Co. 

MANUFACTURERS OF 
The celebrated Greene Variable Cut-Off Engine ; Lowe's 
Patent Tubular and Flue Boilers ; Plain Slide Valve Sta- 
tionary, Hoisting, and Portable Engines. Boilers of all 
kinds. Steam Pumps, Mill Oe ariug, Shafting, &c. : Silk, 
Tow, Oakum, Bagging, Rope, Flax, and Hemp Machinery. 
Agents for the New Haven Manufacturing Co.'s Machin- 
ists' Tools; for Judson's Governors and Stop-Valves: 
Sturtevant Blowers; and Differential Pulley-BlockB. 
WAREROOMS. 10 BARCLAY ST., NEW YORK. 
WORKS, PATERSON, NEW JERSEY. 



TRY THE VICTOR DRILL CHUCK.— 
Warranted to hold with a clasp of the hand. Tri- 
umphant at Vienna. HUBBARD & CURTISS MANU- 
FACTURING CO., Address Middletown, Conn. 



i SCHLENKER'S PATENT $ 

Bolt Cutter 

New Invention. Address, ' 
Howard Iron Works. Buffalo. N.Y.. 



WIRE ROPE. 

JOHN A. ROEBLING'S SONS 

MAHTJFACTUEEES, TRENTOB", N. J. 

FOR Inclined Planes, Standing Ship Rigging 
Bridges, Ferries, Stays, or Guys on Derricks & Cranes, 
Tiller Ropes, SashCords of Copper and Iron, Lightning 
Conductors of Copper. Special attention given to hoiBl- 
lng rope of all kinds for Minesand Elevators. Apply for 
oirtular, giving price and other information. Send for 
pamphlet on Transmission of Power by Wire Ropes. A 
large stock constantly on hand at New York "Warehouse. 
No. 117 Liberty street. 



1 HE HEALD & SISCO 

Patent Centrifugal Pumps, 

VERTICAL, & HORIZONTAL,. 

First Premiums at New Orleans, Cincinnati, and New 

York. " Medal of Speeial Award" American 

Institute, 1872. 

Perfect satisfaction guaranteed. The cheapest, most 
durable, popular and successful Pump known, for Paper 
Makers, Tanners, Contractors, Brick Makers, Distillers, 
etc. Pumps with engine on frame, complete, at low 
figures, for Wrecking, Dredging, Irrigating, etc. Illustra- 
ted pamphlet.free, 
the Pump. 2r 

Address " 



STEAM BOILER AND PIPE 

COVERING 

Sj ves ten to twenty per cent. CHALMERS SPENCE 
CO., foot K. 9th St.. ST. Y.; 1202 N. 2nd St., St. Louis, Mo. 



HOUSTON'S PATENT 

TURBINE WATER WHEEL. 

Simplest, Strongest, Cheapest. Best. 

In the test at Holyoke,ln 
1872, the Houston gave the 
highest percentage ever 
shown in a reliable test and 
the highest average re- 
sults ever obtained. In 
practical use it is every where 
demonstrating its superior- 
ity over all others. Emer- 
son's full report furnished on 
* application . Send for Circu- 
lar. 

MERRILL & HOUSTON 
IRON WORKS, 

Belolt, Wisconsin. 




IRON STEAMSHIP BUILDERS. 

NEAFIE «fe LEVY, 

PEJW WORKS, 

MARINE ENGINES, BOILERS, AND BUILD- 
ERS OF COMPOUND ENGINES, 

PHILADELPHIA PA. 




SELF OILERS, 

FOR ALL KINDS OF MACHINERY AND 
STEAM CHESTS OF ENGINES. 

Owing to recent improvem ents in our workB, 
we are enabled to sell Oil Cups, equal In finish 
and utility, at 25 per cent less than any house 
in the country. T.HOLLAND. 

8 Gold Stree t, Ne w York. 



IRON PLANERS, 

ENGINE LATHES, DRILLS, &c. Send for Price List. 
NEW HAVEN MANUFACTURING CO., 
New Haven, Conn. 




And Shaped. Diamond Carbon Points, Indispensable lor 

Turning Emery Wheels, Grindstones, also Trueing up 

hardened Steel and Paper Calender Rollers.&c. Address 

J. DICKINSON, Patentee, 64 Nassau St., N.T. 



Improved Foot Lathes. 

Small Engine Lathes, Small Gear 
Cutters, Hand Planers for metal JBall 
Turning Machines, Slide Rests, .boot 
Scroll Saws. The very hest. Selling 
everywhere. Catalogues free. 

N. H. BALDWIN, Laconia, N. H. 
Justthe articles for Artisans or Amateurs. 




Working Models 

And Experimental Machinery, Metal, or Wood, made to 
order by J. F. WERNER. 68 Center St.. N. Y.% 



STATIONARY AM POBTARLE STEAM ENGINES. 



Bahcock & Wilcox Patent Safety Boilers, 
SHAFTING, PUILEYS, DANGERS AND GGAKINGu 



POOLE & HUNT, BALTIMORE. 



FOR SALE OR RENT— A Splendid Foun- 
dry Building, with New and Improved Machinery. 
The buildingis well arranged for the purposes of a Foun- 
dry, Malleable Iron Works, and Machine Shop. 
Address FOUNDRY COMPANY, 

Tippecanoe City, Miami Co., O. 



CARPENTERS 



A specimen copy of the American Builder mailed to 
you free by Bending address to CHARLES D. LAKE?, 
Publish er,23MurrayStreet,New York. 



WIRE ROPE. 

John W. Mason & Co., 43 Broadway, New York. 




LUBRICATORS. 

DREYFUS' transparent Self-act- 
ing Ol'ers, for all sorts of Machinery 
and Shafting, are reliable In all seasons, 
saving 75-95 per cent. The SELF-ACT- 
ING LUBRICATOR for Cylinders is 
now adopted by over 150 R. R. in the U. 8., 
and by hundreds of stationary engines. 
NATHAN & DREYFUS, 108 Libertyst.,N.Y. 



PORTLAND CEMENT, 

From the best London Manufacturers. For sale by "? 

JAMES BRAND, 55 Cliff St. N. Y. 
A Practical Treatise on Cement furnished for 25 cejita 



SUPER-HEATERS 

Save fuel, and supply DRY steam. Easily attached to 
any holler. HENRY W. BULKLEY, Engineer. 

98 Liberty St., New York. 



For testingOvens. Boiler 

flueB, Blast furnaces, 

Super-Heated Steam, Oil Stills, &c. 



Pyrometers. 



Address 



HENRY W. BULKLEY, 

98 Liberty St., New York. 



lEPFEL'S IMPROVED DOUBLE TURBINE 



Water Wheel 

New Book JustOut- i 60 Pages 

SENT FREE 



Xo uiiy p&rtics interested m witter power, uudress 
JAMES LEFFEL & CO., 

Springfield, Ohio, or 10!) Liberty St., N. Y. Cur. 



AMERICAN SAW CO., 

No. 1 Ferry St., New York. 

Movable-Toothed Circular Saws 

PEEFORATED CROSS-CUT, 

AND 

SOLID SAWS. 

ALSO. 
ITERS dfc BROOKES PATENT 

Eccentric-Geared Power Press. 



Machinist's Tools. 

EXTRA HEAVY AND IMPROVED. 

LUCIUS W. POND, MANUFACTURER 

Worcester, Mass. 
Warerooms, 98 Liberty Street, New York. 

A. C. STEBBIN8. Aeent. 



1,000 IN USE. 

Address 

BOOT STEAM EN- 
GINE CO., 

2d Av. & 28th Street, 
New York. 
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REPAIR SHOP. 
New York Central & Hudson River Railroad. } I 
Little Falls, Aug. 29, 1873. 
Whitman & Bureell: 

Tour ROGERS TAMtfATE OF SODA BOILER SCALE 
PREVENTIVE has entirely removed the H inch 
of scale, formed so hard in our boiler (owing to the 
sand-stone and lime water we have had to use) that we 
could net remove It by scraping or by any of the numer- 
ous agents we have used before. Your Scale Preventive 
removed it entirely. Continued use of the Preven- 
tive does not seem to Injure the boiler at all. ** It is a 
big thins," and will do all you claim for it. You 

MAY PUBLISH THIS. 

Respectfully, E. LE BART, Foreman. 
Hundreds of testimonials as strong as the above can 
he furnished. 

WHITMAN & BURRELL, Agents, 

LITTLE I ALLS, N. Y. 



N. Y. Safety Steam Power Co. 




30 CORTLANDT STREET, 
NEW YORK 

Superior Steam Engines and Boil- 
ers, by special machinery and dupli- 
cation of parts. They are Safe, Eco- 
nomical, Easily Managed and not lia- 
ble to derangement. Their Combined 
Engine and Boiler is peculiarly 
adapted to all purposes requiring 
a small power. More than 400 engines, 
from 2 to 100 horse power, in use. 
Send for illustrated circular. 



^•$75 to $250 per month, ZH^il 

finale, to introduce the GENUINE IMPROVED COM- 
+JMON SENSE FAMILY SEWING MACHINE. This 
HMachine will stitch, hem, fell, tack, quilt, cord, hind, 
c3 braid and embroider in a most superior manner. Price 
^only $15. Fully licensed and warranted for five years. 
|>We will pay $1,000 for any machine that will sew a 
stronger, more beautiful, or more elastic Beam than 
j~ourB. It makes the "Elastic Lock Stitch." Every 
"*~ second stitch can be cut, and still the cloth cannot he 
Rpulled apart without tearing it. We pay Agents from 
«$75to$250 per month and expenses, ora commission 
hnfrom which twice that amount can be made. Address 
"rSECOMB & CO-.BoBton.Mass.; Pittsburgh, Pa. ; Chi- 
<3cago,Hl.; or St. Louis Mo. 
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IDDER'S PASTILES— A Sure Relief for 

Asthma. STOWELL & CO. Charlestown. Mass. 




The BEST Solid Emery 

WHEELS and patent Grinding Ma- 
chines are manufactured by the 
American Twist Drill Company, 
Woonsocket, R. I. 

13?" Evert Wheel and eveet 
Machine WARRANTED. 



RANSOM SYPHON CONDENSER perfects 
and maintains vacuum en Steam Engines at cost of 
one per cent its value, and by Its use Vacuum Pans are 
rnn with full vacuum without Air Pumo. Please call at 
the Company's office, Buffalo, N. Y. Circulars sent to 
anyaddress. 



^VTOYE'S MILL FURNISHING WORKS 

1^1 are the largest in the United StateB. They make 
Burr Millstones.Portable Mills, Smut Machines, PackerB, 
Mill Picks, Water Wheels, Pulleys and Gearing, specially 
adapted to flour mills. Send for catalogue. 

J. T. NOYE & SON, Buffalo. N. Y. 



UrT. V. Carpenter, Advertising Agent. 
Box TO, New York city. 



Address 



P. BLAISDELL & CO., 

MANUFACTURERS OF THE BEST 

Patent Drill Presses, with Quick 
Return Motion, 

In the Market, also other machinist Tools. 

Send for Cuts. 

WORCESTER, MASS. 



EVERY VARIETY 

STEAM PUMPS. 

SEND FOR ILLUSTRATED CATALOGUE 

G0PE & MAXWELL MFG.G0. 

HAMILTON.OHIO. 



ROGERS' TANNATE OF SODA, against 
Incrustation in boilers : generally approved by 
Scientists and Engineers. Send for Book. FOUR 
OUNCES-COSTING ONLY 9 CENTS-DALLY, WILL 
CLEAN, and KEEP CLEAN, AN AVERAGE BOILER 
WITH AVERAGE WATER and PRESSURE. 35 cents 
the pound. AddresB JOS. G. ROGERS & CO., Madi- 
son, Ind. B^" The manufacture or use of any form of 
Tannate of Soda, for above purpose, is our exclusive 
right under patents. Any infringements of same will be 
vigorously prosecuted. ^^ 



BOGARDUS' PATENT UNIVERSAL EC- 
centric MILLS, for grinding Bones. Pot Shells, 
OreB, Old Crucibles, Fire Clay, Guanos, Oil Cake, Feed, 
Corn, Corn and Cob, Tebacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoa-nut, Flax-seed, Asbestos, Mica, To- 
matoes, Saw-dust, Horn, &c, and whatever cannot be 
ground by other Mills. Also, for Paints, Printers' Inks, 
Paste Blacking, &c. JAMES BOGARDUS, corner White 
and Elm Streets, New York. 




CHAMPION SPRING MATTRESS— The 
latest and best improvement. Do you want a 
neaithy and comfortable bed? Here it is. The softest, 
easiest, cheapest, most popular, and durable Spring Bed 
In market. Sold by all leading dealers. No stock com- 
plete without it. Wholly composed of tenacious tem- 
pered steel springs, so united that the*pressure is equally 
distributed. Easily moved or carried about the house. 
Can be lifted, turned, or rolled up like a blanket. Both 
dides alike. Noframe.no woodenslats.no straps. May 
be used on floor without bedstead. No under bed re- 
quired. Needs only half thickness of hair mattress. The 
regular size double bed, 4 ft. 6 in. by 6 ft., contains 19*^ 
steel upholstery springs and weighs only thirty 
lbs. More springs for yourmoney in this bed than in any 
other. Warranted noiseless. Any sizes made to order 
Send for pictorial circular. Retail price of double bed. 
$13. Shipped, by single bed or quantity, to all partB oi 
thewerld. Liberal discount to the trade. Agents want- 
ed. Champion Spring Mattress Co., Makers, 102 Cham- 
bers St., cor. Churon, New York. 



jPiOTO-EHGRIVIOTTto. 

( 62 ConrtUndt Street. ] 

ba. oumi, osftifi) y i 1 '*™ ******** 

BELIEF PftAtfES / 

For Newspaper, Boole add CUalcj^(rf/lluBlxatioii& 

Engraved In Tery lard Tjpa Hew, f>y a neiJcL/mical process, from all 

rOB, Original Designs, Photo- 

wspecta natty superior to wood 
ing surface as smooth as glass, and the 
cut engravings We guurantec all'-oftr 

! sharp on either wet or dry paper, anjl 

type or wood cuts can be printed, i 

.tins far ilMmfacturern' Catalogues a Specialty. / 
Tuea average about HALF the usual rates fur wood sum 
Tliu&tfsiaLCircnlnrs Free. Book of Specimens $1.00. — -^ 

The " Scientific American " uses our plates. 




1873 and 



1874. 



Catalogues Free. 

Machinists', Blacksmiths,' Model Makers', Pattern Ma- 
kers', Organ Builders', Piano Makers', and Tools and 
Supplies for all classes of Mechanics. 

A. J. WILKINSON & CO., Boston. Mass 




The SCIENTIFIC AMERICAN Is devoted to the inter- 
ests of Popular Science, the Mechanic Arts, Manufac- 
tures, Inventions, Agriculture, Commerce, and the in- 
dustrial pursuits generally, and is valuable and instruc- 
tive not only in the Workshop and Manufactory, but also 
in the Household, the Library, and the Reading Room. 
Tlw Best Mechanical Paper in the World 

A year's numbers contain over 800 pages and several 
hundred engravings of new machines, useful and novel 
Inventions, manufacturing establishments, tools, and 
processes. 

To the Mechanic and Manufacturer f 

No person engaged in any of the mechanical pursuits 
should think of doing without the Scientific Ameri- 
can. Every number contalnsfrom six to ten engravings 
of new machines and inventions which cannot be found 
In any other publication. 

TERMS. 

One copy, one year $3.0t 

One copy, six months 1.51 

One copy, four months 1.00 

One copy of Scientific American for one year, and 

one copy of engraving, "Men of Progress" - 10.01 
One copy of Scientific American for one year, and 

one copy* of "Science Record," for 1873 - - 4.50 

Remit by postal order, draft or express. 
The postage on the Scientific American 1b five cents per 

quarter, payable at the office where received. Canada 

subscribers must remit, with subscription, 25 cents extra 

to pay postage. 
Address all letters and make all Post Office orderB and 



draftspayableto 

MUNN & CO. 



87 PARK HOW NEW YOB*" 
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THE " Scientific American " is printed with 
CHAS. ENEU JOHNSON & CO.'S INK. Tenth and 
Lombard Bts. Philadelpuia,and59Gold6t., New York. 
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